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PREFACE

Executive Summary

The purpose of the National Policy Conference on I TS and the Environment was to conduct awide ranging
examination of how intelligent transportation and related advanced technologies could impact environmenta policies
and principles. The conference program was organized around four areas. 1) new strategies and technologies, 2)
energy and environmental implications, 3) institutional issues, and 4) societal implications. The conference included
twenty-three commissioned papers across the four genera categories; eight of the commissioned papers were
presented during the full sessions of the conference. Over the two day program, the conference featured the visions
and perspectives of many different experts and explored many cooperative possibilities to address the environmental
aspects of intelligent transportation systems.

Through the course of plenary panel presentation and breakout group discussions, the conference produced
aset of palicy, research and institutional issues that will likely set the agenda for future action. In the area of new
strategies and technol ogies, attendees found that, although the transportation and the environmental communities do
not now share a common vision, there was affirmation to strive for a common multi-modal vision for ITS. The
institutional mechanism for accomplishing this would be to mainstream environmental and other public interest
groups into policy discussions. Such concrete action should include a mechanism for public involvement, recognize
regional diversities, and address equity issues. Conference attendees were in agreement that a strengthened MPO
process was the appropriate mechanism to incorporating these concerns into the ITS deployment decisions.

With regard to the energy and environmental implications of ITS, there was broad agreement on the need
for better modeling and empirica data on the magnitude of such effects, as well as the need for a better
understanding of how such impacts may vary across I TS user bundles. In arelated manner, representatives of the
private sector expressed concern that I TS development not be held “ hostage” to the environmental review process,
and that a*“ no regrets’ approach be taken which alows for rapid development of environmentally-benign ITS
technologies. Finally, there was widespread agreement that assessment of TS include not only the impacts on the
physical environment, but on the larger social environment as well. These latter issues include possible neighborhood
impacts of ITS, aswell asthe distributional implications of deployment decisions.

Background

Two previous conferences addressed intelligent transportation systems and the environment, Asilomar and
Diamond Bar. Asilomar, held in April 1992, was the first exploration of the interaction between intelligent
transportation systems and the environment. Diamond Bar, in March 1993, determined that there was more to the
relationship than just air quality and transportation modeling and that there were wide ranging policy questions to
be addressed. Thus, the first National Conference on Intelligent Transportation Systems and the Environment was
conceived as a means of facilitating a broad range of discussions on the policy issues of intelligent transportation
technologies and the environment.

Key Policy Issues

The specific objectives of the National Policy Conference on ITS and the Environment were broadly defined
into 1) New Strategies and Technologies, 2) Energy and Environmental Implications, 3) Institutional Issues, and 4)
Societal Implications. Through the contribution of all attendees and the efforts of the task group leadersin the four
areas, the conference produced a set of policy, research and institutional issues that will likely set the agenda for
futureaction. The conference included twenty-three commissioned papersin the four general categories. The
conference planning issued a call for papers late in 1993. Abstracts and proposals were received from over fifty
authors and ingtitutions. The conference planning committee, acting as a screening panel, commissioned selected
papers for possible presentation and publication. Eight of the commissioned papers were presented during full
session of the conference.  All other papers were presented at an Authors Roundtable on the first day of the
conference. All papers commissioned for the conference are included in the Conference Proceedings.
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WELCOME

Tom Horan, Conference Chair
Senior Fellow, George Mason University

DR. HORAN: Thank you very much for being here so bright and early on Monday of what promises to
be along, and certainly promising, two days.

| am Tom Horan, a Senior Fellow at the Ingtitute of Public Policy at George Mason University. | have had
the privilege of being one of the organizers for this conference. As many of you are aware, this conference represents
the culmination of a series of activitiesthat has|ed to increasing attention to the environmental aspects of intelligent
vehicle highway systems and, as we have called it and it is now becoming, intelligent transportation systems.

This effort started with questioning some assumptions about the possible impacts of ITS on the environment.
We held a conference on those impacts at Asilomar two years ago. Some of you were there. At that conference,
we started to explore the interaction between ITS and the environment. We realized that there were a host of
technical aspects to the question. Last year, we followed up in Asilomar with a conference on ITS and air quality
where we looked at some of the technical modeling issues and elements to that important question.

At that conference, and in ensuing discussions, we redlized that there was more to the issue than just air
quality and transportation modeling. Hence we conceived of awide-ranging discussion of the impacts of various
advanced technologies on different aspects of the environment, including air quality, energy, urban form. That is
really what we are hereto do. Asyou will see on the program, we have taken it from the top--the vision for ITS.
We will move from a consideration of the vision to some of the programmatic details. After our keynote speakers
a lunch, we take up some of the papers that have been prepared, and then move on to breakout sessions this
afternoon. Tomorrow we look at some of the institutional and research issues associated with the ITS and
environment issues and then conclude with work groups devel oping recommendations.

We have representatives from various stakeholders and cosponsors that are here this morning to make some
introductory remarks. Before | introduce to them, let me first express my thanks to the various cosponsoring
organizations that include the Department of Transportation, the Surface Transportation Policy Project, the
Environmental Defense Fund, ITS AMERICA, the California Department of Transportation, George Mason University
and the University of Minnesota. To these organizations and other organizations | express my thanks and the thanks
of the Committee for their cosponsorship. | would, also, like to thank the various representatives from this group
who served on our Steering Committee.

First, | would like to ask Denny Judycki to make his opening remarks. Mr. Judycki is the Associate
Administrator for Safety and Systems Applications at Federal Highways Administration. As many of you know, that
isthe lead office for ITS in the Department, and Denny is the lead spokesperson for that office.



CHARGE TO THE PARTICIPANTS

Dennis Judycki
Associate Administrator, Safety and Systems, FHWA

MR. JUDY CKI: Thank you, Tom. Itisapleasureto be here. On an earlier program you saw that we
had hoped that you would be able to meet and hear the new Director of our Joint Program Office. We do not have
aDirector of the Joint Program Office yet, but | think it isworthy to note that we have established anew ITS Joint
Program Office in the Department reporting directly to the Federal Highway Administrator. We are in the process
of filling that position. We are very excited about that and hope that it will happen very soon.*

I, dso, would like to take just amoment to congratulate George Mason University and the rest of FHWA's
cosponsors for all of the work that has gone into putting this together. Thisisan important dialogue for usto
continue, and | can assure you from the departmental perspective that it will have a great deal of influence on how
we manage the federa program.

It is extremely important that, through these series of meetings and discussions, we share what should be a
common vision to how we are going to deal with the technology in the future, working towards a more intelligent
transportation system, looking at not only safety, mohility, but environmental challenges and issues, productivity
issues aswell, and importantly, something | will talk again about alittle later, mainstreaming within the congestion
management process and the local and, state and local decision-making process, the development of projects and
programs associated with what we are now calling ITS.

Earlier today somebody said, “ Are we going to talk about anything we have not aready talked about?’ |
think so. | think that thereis an opportunity to walk away with that value added that we have not previously seen.
Certainly better information, being better informed, an increasing understanding of where we should be coming from
in dealing with transportation and the environment will be a product of this session. But in addition to that, | really
think we need to provide some focus. Let us focus on how to take the next steps to enhance communication, a
thoughtful process of making some progress and continually assessing where we are in the implementation of the ITS
program and deployment of those strategies that are associated with it. We should assess it from the policy
perspective, from the technical perspective, and from the institutional perspective as well.

So, my charge would be not to miss these two days as they provide areal opportunity to walk away with
not only better information but, also, to set forth an agenda of action as to where we should go next. It is critical
that we achieve this, especialy if we are going to take the time of al of you who have lots of valuable things to do.

Good luck over the next two days, and | certainly look forward to working with you as we proceed through
the workshops.

DR HORAN: Thank you very much, Denny. Next, | would like to ask Dave Burwell to share a few
thoughts. Dave is fresh from athree-day clambake marathon at Woods Hole, and tells me he never wants to eat
another clam in hislife, but with that in mind he will make his opening remarks.

* On June 24, Federal Highway Administrator Rodney Sater announced that Dr. Christine M. Johnson had been
selected as the director of DOT’s Joint ITS Program Office.



David Burwsdll
President, Rails to Trails Conservancy

MR. BURWELL: | learned last week that the presenters at this conference were asked to submit their
remarks two weeks ahead of time. | was alittle alarmed and | asked my friend Hank Dittmar if he had complied
with that rule, and he said, “ Oh, no, that rule does not apply to us. Our remarks are non-substantive.”

Despite that comment, | would like to say that STPP is very pleased to be a cosponsor of this conference,
and we hope to lend something of substance to its conclusions. | would like to try to put aframework for analysis
for thisdiscussion on I TS and their implicationsfor the environment. This framework consists of three points. First,
ITSisheretostay. From an environmental perspective it makes no sense to debate whether ITSisgood or bad and
whether we should fight it or embraceit. If history teaches us anything about the human species and our pursuit of
knowledge it isthat technology happens. If we can dream it, we want to build it. Couple this human imperative with
the fact that the Federal Government is putting between 250 and 300 million dollars annualy into ITS research,
development and deployment, that private industry is more than matching this amount, and that our international
competitors are moving even faster to dominate the ITS market -- the future is obvious. This train is well out of
the station.  If environmentalists want any say in setting its destination, we had better get on board.

Second, ITSis potentialy very good news for the environment. The key word in the statement, obviously
is potentialy. ITS, like al technologies, is neither good nor bad. It depends on how it is applied. Whether the
technology is steam locomotion, the internal combustion engine or nuclear power, how we approach and handle its
development makes all the difference. More specifically the good news about ITS and the environment is that it holds
the promise of alowing us to take operationa control of our transportation system. Too often we have put al our
intellectual effort into giving birth to a new technology and then have just thrown it on the market without any
thought on the implications of its application, i.e., the ready, aim, fire approach.

Similarly, we often build highways and then walk away from the resultin, strip development, congestion
and general uglification of America that results. That is not our problem is the excuse. Barney Frank, a Congressman
philosopher from Massachusetts; we seem to be Massachusettsintensive here today, once described theright-to-life
movement as having a burning interest in the sanctity of life, an interest that begins at conception and ends at birth.
The same could be said about our federal highway program over the last 40 years. Great interest in giving birth to
new projects but disregard, borderin, on callous disinterest in the resulting societal consequences.

ITS can change dl that. ITS can integrate trip making,allowing commutersto make just-in-time connections
across modes. TS can provide real-time feedback on the efficiency of various transportation control measuresin
changing travel behavior in a socially beneficial manner. ITS can help increase the variable costs of single occupancy
vehicle trips while reducing fixed costs, thus encouraging consumers to act efficiently in their utilization of
transportation services. and ITS could be an enormoudly useful mechanism for integrating clean air, land use and
transportation planning.

In short, the environmental promise of ITSis an efficient and integrated transportation system where ITS
technologies provide constant real-time data on system performance against a variety of societal objectives where
access to transportation is fairly distributed across all income and socia levels, where individual choice of modeis
maximized, and where pricing signals are applied to internalize costs and discourage waste.

All these benefits require operationa control of our transportation system and I TS can make it happen but
not necessarily, and that is my third and last point which is the truism that every problem starts as a solution. ITS
is now perceived as a solution, but what is the problem? The ITS developers are focused in alaser-like fashion on
primarily two targets, safety and congestion. However, since studies show that accidents cause about 60 percent of
urban congestion it all comes down to safety. Unless ITS planners, aso, incorporate societal goals, such as clean air,
livable communities, equity, improved competitiveness and sustainable development into the very core of the ITS
program, we are likely to end up with technologies that are either illegal under the Clean Air Act or some other law



or unfundable because they primarily benefit the affluent commuter who can afford the technology while trying to
distribute the cost across the entire tax base. If this happens, the huge ITS effort will be producing a lot of
technology with few useful applications.

In conclusion, let me repeat my two non-substantive points. First, ITSishereto stay. Second, it holds great
promisein its potential applications to promote environmental objectives.  Third, ITS in its present state of
development is not realizing that promise. In fact, if it continues along its present course, it is a solution potentially
developing into an enormous problem. A wise man once observed that the key to a happy lifeis to find out what
we believein and live alife that showsit. In asimilar vein, we could say about ITS, find out what we want our
communities to look like and use ITSto help createit. ITS can play alarge part in the promotion of livable,
sustainable communities or become one of the biggest barriers to their realization. Let us start right here to make
surethat ITS is the solution, not the problem.

DR. HORAN: Third and finally, Phil Shucet is here representing ITS AMERICA. While Phil isn't from
Massachusetts, he does have other redeeming credentias. They include being Assistant Vice President at Michael
Baker and significantly, Chair of the ITS AMERICA Energy and Environment Task Force.



Philip Shucet
Assistant Vice President, Michael Baker, Jr., Inc.
& ITS AMERICA Energy & Environment Committee Chair

MR. SHUCET: Welcome on behdf of ITS AMERICA to this conference and | ask you to grant me one
small wish during the next two days. That is to please -- listen, listen and listen. Denny Judycki remarked that
someone had said to him out in the hall, “ Are we going to talk about some of the same things that we have aready
talked about? Yes, probably. We probably will talk about alot of the same things that we have aready talked
about. What | hope we do a better job of though isto listen to what is said and to do that continually over the next
two days. What do we want to listen to and what do we want to listen for? We want to hear new ideas. We want
to hear different thoughts from different people, not only transportation professionals, but environmental professionals
aswell, and we want to see that there are, indeed, different thoughts and different approachesto reach the same end.
To find the right course of action it is going to take all of us working together and listening to each other, and that
means swallowing some difficult pills at times. Some large, uncoated, rough-around-the-edge pills that do not go
down very easily, but if we do not do that and do it well we won't be doing anything together.

Now, | am not asking everybody to leave here hugging each other and exchanging Christmas cards. | am
also not asking us to steer clear of heated debate, not at all. | really expect the conversation over the next two days
to be difficult at times, to induce some angry rebuttals or responses, but the more difficult our discussion is and the
better we listen, the greater chance together we have of doing our job, and that isto try to use the technol ogies that
are available today to make our world, the world we live in, the world we want our children to live in alittle better
than it istoday, alittle greener, alittle healthier and to do that we cannot ignore transportation issues any more than
we can ignore issues such as clean air.

“How can we listen over the next two days?’ and ‘Whereisthat opportunity really going to lie?” Thereare
lots of things on the program, but there are two very important times during the next two days when you can clean
out your ears and pay attention, and that is during the breakout sessions. When you participate in those breakout
groups listen, lay your ideas on the table and realize that working together we can get alittle further down the road
and maybe come to atime when everybody knows that we are going to be talking about some different things and
getting more focused on the solutions of how intelligent transportation systems are going to play arole and theright
role in moving us forward as we try to develop and get ready for the next century.

DR HORAN: Thank you, Phil. Asyou can tell, we are past our warm-up now, and we need to get into
some of the issues that have been raised in our opening remarks. “What is the vision for ITS vis-a-vis transportation
in the communities that they arein?’ “ What kind of programs can be successful or not?" Let us move forward to
our first plenary session.



POLICY VISIONS ON NEW TECHNOLOGIES

Moderator: Thomas Deen
Executive Director, Transportation Research Board

MR. DEEN: | am Tom Deen, Director of TRB, and the moderator for this first session. The conference
organizers in their wisdom wanted to give us a chance at the early part of the conference to stretch our minds and
thoughts and everything else to try to get our arms around this subject in its broadest; to get our visions of ITS, our
society and the technology and how the pieces weave together into the discussion. It would appear from the papers
that | looked over yesterday the issue of how broad we should be considerirg ITS isitself an issue, with some
proposing to look at it far more broadly than we do now. Others argue that we must put some boundaries on it or

elsewe will fall into the planner’s dilemma where everything affects everything el se, and we end up not being able
to deal with it.

We haveto recognizethat ITSisintrinsically anetworking kind of operation. It connectsthe roads and the
drivers, travelerswith information, truck operators with regulators, transit passengers with buses, toller with tollees,
and the list goes on and on. Many of you have heard me say before that ITS is a mega project that has many
similarities with earlier effortsto build transcontinental railroads, the interstate highway system, the Panama Canal
and other great projects where we pushed technology to the limits. One cannot be sure of success. It is high risk.
The potential benefits are enormous, and the impacts of failure are btg as well. Yet as has already been said here,

ITSisaredity. ITSis happening even aswe speak. Our job, in part, isto try to mitigate the adverse impacts as
much as possible.

ITS is going to have far-reaching consequences. We start off with consensus at least on some points. | read
one paper yesterday that said that ITSisan amplifier, that whatever is good about our transportation systemis even
better with ITS, and the things that worry us are going to worry us even more. For example, if we have ahigh level

of throughput now, we are going to have even more throughput with ITS. If we have got safety now, we will have
even more safety.

Y ou can argue that we have two groups in Americatoday: environmentalists and mohility advocates, and
that the difference between them is that they desire different outcomes. Mobility advocates want additional
throughput and the improved mobility and economic development and other attributes that flow from that, while
environmentalists want reduced emissions, less noise better communities. and the various attributes that flow from
that. However, | think thisisagross oversimplification. | have rarely met a mobility advocate that didn’t have some
concern for environmental consequences, and | have not met any environmentalists who would argue that mobility
and accessibility to the riches that our society has to offer aren’t important attributes.

So, there must be some other things that separate us and underlie our differences. One of them is how we
see technology itself. Many would see ITS as simply another technology arriving on the horizon that has the potential
for running amuck. Such folks see much of the technology we currently have as already having run amuck. Nuclear
weagpons were the first big blast off in that direction a half century ago and much of the technology that has appeared
since confirm their concerns, including nuclear power, the disposal of nuclear waste, the biotech revolution with
genetically altered foods, medicines, animals, and maybe even genetically altered humans, pesticide problems, waste
disposal problems, traffic fatalities themselves. None of these problemswould exist if it weren't for technology. So,

it isnot hard to find support in contemporary society for the notion that new technology is something that you have
got to approach very carefully.

On the other hand, there is another group who see technology as intrinsically two steps up and one step back
and then two steps up and one step back, with gradual overall progress, acceptingthat there will be unintended
conseguences which will have to be dealt with through regulation or additional technology. Thereislotsof historical
support for such aview. Steamboats, for example, in the early 1800's, provided great increasesin mobility and



economic benefits, but with it came arash of steamboat boiler explosions, first killing tens and then scores and then
hundreds of people and requiring the development of standards and the first federal regulations on transportation
safety. Then in the later 1800's came the railroads with thousands of new bridges. The collapse of those bridges
killed first tens and then hundreds of people and required new standards and regulation of bridge construction.

Automobiles then arrived along with fatal crashes. The rate of accidents was simply enormous, and we had to

develop standards and regulations and additional technology to deal with them. Plenty of people got killed even
before there were automobiles in transportation, and my great-grandfather died falling off a horse.

Without making too much of it, I think this underlying notion about technology could cause some of our
differences here, and it may be useful to recognize it at the outset.

We also need to consider whether our differences are related to how we see other problems in our society.
For example, We could agree we have plenty of distressin our cities. Some see transport as a major factor and
transport policy as having been at fault in causing many of these problems.

Others see crime and drugs, education, race relations, unwanted population growth, manufacturing
technology and information technology as the major factorsin urban distress, and believe that trying to cure these
problems by transportation policy is an exercise in futility. So, again, it is not necessarily the differences in outcomes
that we desire but rather how we see the nature of the problems. We also differ on what may be possible. | think
many would agree that congestion pricing may be a reasonable approach but differ on whether and how soon we
might be able to put it into effect and perhaps believe that if we rely too heavily on something that is politically
unacceptable we may risk losing it all. Others say that if you do not try, how can you know it is unacceptable?

We may also differ on therole of the Federal government. After years of seeing federal programsinfluence
local decision making through their funding streams, now with ISTEA we have transferred some power to MPO's
and local decisionmaking. Isthisthe environment then to come in with single purpose technol ogies from the Feds
that directs transportation policy at local levels?

Finally, we might be able to communicate better if mobility and environmental advocates could accept that
each have a point of view that maybe has some valuein the VMT debate. Environmentalists seem to hate trip
making and see VMT as an unmitigated evil, and appear unwilling to acknowledge that it does provide the access
to many of the good things that our rich society provides, whether it is jobs and cheaper retail goods, recreation,
education, accessto friends and family, health care, culture, virtually everything that we value. More mobility
provides more of it. and most people think this is good and are loath to give it up.

Alternatively, mohility advocates seem equally unwilling to acknowledge that there may have to be some
limits to these good things. ITS seems to bring this issue into focus because if, in fact, we can get 100 miles per hour
and 200 percent increase in throughput through advanced highway systems, this could cause enormous problems that
may be totally unsolvable. What now passes for urban areas might disappear altogether with lots more use of energy,
lots more noise, lots more emissions (even green cars may have problems in such an environment) and lots more
strain on feeder streets and more resources for transportation and on and on.  To face those problems early on is
something that probably all sides need to acknowledge which is why we are here today.

Now, let me stop. We have a great panel to talk about these and other issues this morning. and the first is
Joe Canny who iswell known, | think to probably everyone here in the audience. Joe began his career in local
government before he cameto the U.S.  Department of Transportation where heisnow Deputy Assistant Secretary
for Transportation Policy, and where he deals with many of the problems we are concerned with today. including
environmental programs, economic deregulation, safety issues and genera oversight of surface transportation policy.



FEDERAL PERSPECTIVE

Joseph Canny
Deputy Assistant Secretary for Transportation Policy, USDOT

MR. CANNY: | started out feeling very ambivalent. | thought | was going to continue in the
non-substantive vein that Dave Burwell led off with, but then Tom announced that this was a substantive panel, and
so, | am not sure where to begin.

MR. DEEN: You can be non-substantive.

MR. CANNY': Okay, that is easy. | first became interested in high technology highway systems as aresult
of reading some reports about the success of the traffic management schemes that had been adopted in conjunction
with the Los Angeles Olympicsin 1984. It appeared that those systems -- the traffic management schemes -- had
realy significant effects in reducing congestion, improving throughput and generaly solving traffic problems that had
threatened to be a hindrance to the Olympics. From there, | began to think about how broadly those technologies
might be applied. | began to learn about the full range of information technologies that could be applied in the
transportation area and realized that there is terrific potential in areas, such as route guidance systems, traffic detection
systems, radar braking -- awhole range of technologies that go well beyond simple traffic management.

As | became more familiar with ITS, or ITS aswe are now caling it, | had two concerns. First, what is
the role of the federal government. Tom touched on that in some respects. The ITS technologies are interesting and
potentially useful, but the federal government doesn’t necessarily invest in new technologies just because they are
interesting. We need some system of deciding which ones would have a major impact on improving the range of
tools and options available to society and available to policy makers. Many, but not al, of the products and services
in the ITS program have important uses for the implementation of our transportation and environmental policies, and
it is those that we in the federal government need to focus on.

Second, | was concerned about maintaining a proper perspective. What results can we redlistically expect
from ITS technologies and services. We must be careful neither to oversell nor undersell the product. Sometimes
it has seemed to me that ITS has been seriously oversold. It is portrayed as something of a cure-all for everything
from lung cancer to international competitiveness. | think that is a serious mistake. Rather it must be regarded as
a set of technologies that can bring incremental improvements in a number of areas, and those incremental
improvements together can have major impacts on the efficiency and effectiveness of our transportation systems.
There is areal problem if the system is being oversold. That problem manifests itself, for example, in the temptation
of some congressmen to try to lump their pet demonstration projects under the heading of ITS. These are sometimes
projects of rather dubious merit, and if they get linked to ITS or if ITS, is being portrayed as producing results which
really cannot be delivered, there is a potential to quickly undermine the credibility and effectiveness of the whole
program.

In establishing ITS priorities and in deciding which user services DOT should help to develop and
implement, the I TS community needs to be aware of what isgoing onin other policy areas, including environmental
initiatives. Similarly, in developing environmental policy we need to take into account the highway and information
technologies that are already available or will soon become available to help implement environmental objectives.

| will very briefly identify four major initiatives that the Department of Transportation has under way or is
participating in that relate to the environmental impacts of ITS. First are the new planning requirements which Tom
Deen dluded to. Those requirements will put much heavier burdens on states and metropolitan planning organizations
to do their transportation planning in away that goeswell beyond the traditional highway and traffic considerations.
The planning must take into account a wide range of social, economic and intermodal considerations, a very broad
range of approaches, such as Dave Burwell identified, including thinking about the livability of our communities.



That is going to be areal challenge to transportation planners around the country, and it is going to be something
where they are going to have to use every available tool. The ITS tools may be of help to them in that process.

The second area where we are concentrating alot of attention isin the area of transportation an air quality.
Both the Clean Air Act Amendmentsin 1990, and the ISTEA require that transportation and air quality objectives
be made more compatible. Through the CMAQ (congestion mitigation and air quality) program, some $6 billion was
authorized for that purpose. We have tried to assure that a wide range of innovative approaches can be used in the
states and metropolitan areas to apply the transportation funds to support air quality objectives. Again, ITS
technol ogies may be an important tool that states, and metropolitan areg, transportation planners and environmental
planners can utilize.

Thethird areathat we areworking inisthe area of global climate change. Asmost of you know, President
Clinton released a Climate Change Action Plan last fall. The objective of the plan is, in the short term, to return
emissions levels of greenhouse gases back to the level that they were in 1990, and over the longer term to make
greater reductions. In that action plan, there was very little mention of transportation. Some of the federal agencies,
notably the Departments of Energy and the Environmental Protection Agency, were concerned that transportation was
not being asked to bear its fair share of the required reductionsin green house gas emissions. Asaresult, the plan
calsfor an effort over the next year or so to try to identify a set of policies and technologies that can be utilized by
the year 2005 and perhaps beyond, to make significant reductions in the greenhouse gas emissions from personal
transportation.

A Federal Advisory Committee isin the process of being formed to address the problem. We hope that it
can be finalized over the next couple of weeks. That committee, which would represent global climate change
stakeholdersfrom a broad cross section of transportation and environmental interests, will be charged with trying to
come up with a politically feasible set of initiatives in the transportation area to reduce greenhouse gas emissions.
That, too, will be an area where ITS technologies can play an important role.

Finally, the Department is an active participant in what is now called the Partnership for aNew Generation
of Motor Vehicles: it was previoudy known the Clean Car Initiative.  Under the Clean Car Initiative the
Administration istrying to collect its various transportation, oriented research programs to merge with the research
programs of the auto industry. The program isto come up with prototypes for anew generation of motor vehicles,
by roughly 2003, a generation of vehiclesthat would have threetimesthe level of fuel economy that current vehicles
achieve.

We are looking for a prototype vehicle comparable to the Ford Taurus, that currently gets about 24 miles
to the gallon that would have comparable size, comparable performance, comparable or better safety features and will
get 72 miles to the gallon. Thisis asignificant challenge, and again, ITS technologies -- information systems, for
example -- will be an important supplement to the hard technology efforts in that program.

| would like to close with a couple of common themes that | might mention and some final suggestions.
ITS has on several occasions been compared to traditional improvements in transportation system capacity. Even
supporters of the ITS program have said that what ITS will do isto take the place of an extralane on an interstate.
People who are concerned about the environment have said that if that isthe case it needs to meet the new strictures
against additional environment-degrading capacity. In reality, some ITS services and products may, indeed, be
substitutes for additional concrete and asphalt and those technologies may, indeed, have to jump over some of the
environmental hurdles that are being imposed on new highway capacity in general.

A lot of ITS, however, is very much unlike a new lane on the interstate. A new lane or three lanes or 20
lanes will still present the highway user and the transportation planner with what might be called “dumb capacity.”
People do not receive the correct signals on what their use of the road does to other users and to the environment.
To the extent that the new information technologies can identify and present highway users with better and more
timely information, the new products and services are fundamentally different in that they can present information
to individuals and transportation planners on the economic and environmental consequences of their actions. That
additional information can be critical to obtaining the environmental benefits from our transportation system and from
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ITStechnologies.

I would like to close with five, what | started to think of as conclusions. But recognizing that we are at the
start of the conference rather than the end, | guess they should be characterized as hypotheses, that people can think
about and challenge during the remainder of the session. These conclusions or hypotheses would be as follows:

First, we need to move ahead with development of ITS technologies. As Dave Burwell said, the train has
left the station and ismoving. Public sector interests and investment should focus on those technol ogies that offer
promise of concrete benefits in areas such as congestion relief, environment and safety.

Second, we must be careful not to exaggerate the potential benefits, environmental or otherwise, of ITS.
That will quickly undermine the program.

Third, we must recognize that ITS technologies are not universally beneficial from an environmental
perspective. Those technol ogies that have adverse environmental consequences, whatever their other benefits might
be, will have to be scrutinized very carefully before they receive public support.

Fourth, the challenge of meeting clean air and global climate objectivesisenormous. A wide variety of
technical and policy approaches will be needed in both areas. ITS technologies can contribute, and those contributing
technol ogies need to be developed and implemented with a sense of rea urgency.

Fifth, ultimately the effective use of ITSwill require institutional and political commitments. States and
local governments, in particular. will have to make some tough decisions on using technologies to support policies
such as transportation demand management, congestion pricing, transit priorities, etc. Those decisionswill be critical
to the successful application of ITS to environmental problems, and to the final judgments as to whether ITSis or
isnot environmentally beneficial. It isnot too early for usto begin thinking about building support for the necessary
political and institutional and financial commitments at the state and local |evels.

| wish you success in the remaining two days of the conference. | hope these few thoughts are helpful.
Thanks very much.

Our next panelist is Andrew Otis.  Andrew is the Specia Assistant to David Gardner, the Assistant
Administrator for Policy, Planning and Evaluation at EPA. Andrew works on avariety of issues, including global
climate change, transportation and air pollution policy. Earlier heworked in the Office of Policy Analysiswhere he
evaluated hazardous air pollutants policy. He has a master’sin public and environmental affairs and alaw degree
from Indiana University.
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Andrew Otis
Environmental Protection Agency

MR. OTIS: Good morning. On behaf of EPA as a cosponsor of this event, | want to thank you all for
coming. All of the agencies and institutions and groups that are sponsoring this conference have already contributed
agreat dedl to the thinking on ITS and how it may help fulfill the many expectations we have for transportation.
| think the papers presented here and the discussion they generate will be further contributions to that thinking.

When EPA Administrator Carol Browner speaks, she often articulates her vision in terms of the future for
her son, Zach | think wewould all be pleased with afuture where our children move quickly and conveniently from
place to place in unprecedented safety. However, that vision would not be complete without clean air, a stable global
climate system, viable ecosystems and attractive and safe communities in which to live.

We must keep this vision in the front of our minds as we use our amazing information management
technology to develop intelligent transportation systems.  These intelligent transportation systems must be designed
ultimately to help us achieve what we hope to achieve with all environmental technologies to help satisfy the demand
for a growing economy and a healthy environment.

Only by doing this will we build a sustainable transportation system. We have aready seen many
environmenta and economic benefits from applying advanced information technology to transportation. Shipper’'s
clearinghouses are helping shippers and truckers find each other, reducing empty back hauls. Globa positioning
systems help railroads improve their service and carry more freight on their efficient network. Sophisticated cameras
line urban highways and help aert officials and drivers to developing congestion. Smart cars speed people through
toll lanes, eliminating congestion while making it possible to begin treating roads like the utilities that they are. These
few examplesfocuson ITS sability to improve efficiency and eventually lead to environmental benefits. Efficiency
leads to lower emissions, less need for roads, less road runoff, less noise, and much more.

Some I TS applications even benefit the environment without efficiency improvements. Remote sensing of
emissions, for example. EPA is particularly excited about the opportunity for ITS to improve the efficiency of an
aternativeto single occupancy vehicles; from high technology ride findersto dial-a-ride paratransit, and al the way
up to smart lamp posts that know when the busis coming. These not only provide people with more transportation
choices, it may also help increase the public sreturn on itstransit investment. 1t could also bring service levelsto
the poor that are now available only to the rich.

However, ITS aso presents areas of concern. If ITSisonly used to increase vehicle throughput, and its
advanced information services are available only to the better off, then we will have missed an opportunity. We will
also end up harming our health and the environment because that increased throughput, al else being equal, leads
to more driving and more emissions. By increasing throughput we will also have made the auto yet more attractive
relative to other forms of transport and failed to invest more money in alternatives to roads. | think we need to be
careful and expect of technology only what it can really deliver. ITS may be able to aert us to congestion, but if
there are no aternative uncongested routes it will do us little good. Advanced information systems applied to
transportation cannot by themselves solve our transportation problems of economic inefficiency, environmental and
health damage and unequal access.

EPA’s position then is that ITS, as with al environmental technology, is a tool to enhance economic growth
and protect the environment. The opportunities to move our transportation system towards sustainability are great,
and we must take advantage of them. We look forward to this conference producing guidance on the actual potential
of many of these tools, how the federal government and society can best use these tools and which tools are worth
pursuing and which are not. Again, | want to thank you all for coming and for all of your hard work.
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Our next speaker is Hank Dittmar, the Executive Director of the Surface Transportation Policy Project. Hank
is ayoung man who is making lots of waves these days. He comes from both sides of the aisle in the discussions
that we will be having over the next couple of days. As the Executive Director of STPP, he isthe director of a
coalition of more than 100 groups that seek to ensure that transportation policy and investments are directed towards
the conservation of energy and protection of the environment and aesthetic quality, and the other goals of that type,
while at the same time strengthening the economy.

Prior to his recent acceptance of this position, Hank had 15 years' experience in transportation policy and
operations, most recently as manager of legislation and finance for the Metropolitan Transportation Commission in
Oakland, California, where he was responsible for both legidative and policy development activities and the
programming of the region’s $11 billion transportation budget.
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PROCESS AND PARTNERSHIP

Hank Dittmar
Director, Surface Transportation Policy Project

MR. DITTMAR: | guessyou are wondering how | can be both a democrat and a republican if | am from
both sides of the aisle, but | am not going to tell you which | am.

Asyou heard from David Burwell, STPP is fully vested in the process of working with groups like ITS
AMERICA to try to make sure that the application of intelligent transportation systems is in fact something that
rebounds to the benefit of society and the environment. We are here today to try to work with you to make this thing
work, but we come from the perspective that there are some profound problems with the way that we approach
technological innovation in our society and perhaps particularly in transportation. | would like to start with a quote
from Gregory Bateson who is one of my favorite philosophers and psychologists. He invented what is called the
double bind theory of schizophrenia and went from that to being one of forerunners of systems analysis and
cybernetics.

Gregory Bateson basically says, “ All ad hoc measures leave uncorrected the deeper causes of the trouble,
and worse, usualy permit those causes to grow stronger and become compounded. In medicine, to relieve the
symptoms without curing the disease is wise and sufficient if and only if either the diseaseis surely terminal or will
cureitself.” | think this really goes along way toward telling us how we need to be thinking about applying
technology to transportation systems, and it is probably not enough to say that we are going to apply this technology
to reduce air pollution or to improve congestion relief. Those are, in fact, not the questions we need to be asking
ourselves. The questions we need to be askirng ourselves are how do we recast ITS AMERICA's goals and its
program plan for ITSin order to meet the goals and objectives of alarger society. To do so we need to think about
what those goals and objectives are, and we need to think about making our transportation system a healthy system
from the standpoint of its interactions within itself and its interactions with the larger environment and the larger
society.

I would submit that at this point the program plan for ITS AMERICA and, in fact, the publications from
U.S. DOT do not particularly cast IVHS, or ITS as it is now coming to be called, in that larger social and
environmental context. Nor do they orient themselves toward making the transportation system a healthy system from
the standpoint of its own interactions. | think that is the true promise of TS technologies, and we need to reorient
our basic approach to the problem in order to begin to do that.

Let me start by posing for you some different kinds of goals. The goals that we talk about now are really
goals about the transport system and the goals about the industry that we hope to develop with ITSand ITS
technology. | would suggest that the goals that we need to have are two kinds. They are goals that relate to society
and community and the environment, and they are goals that relate to retrofitting our transportation system.

Let me pose four broad social and environmental goals. First. ITS technologies should be conserving of
resources, and when | speak of natural resources, | speak not just of fossil fuels and not just of limited minera
resources, but, also, of agricultural land, open space, historical structures and neighborhoods. We need to have a
principal goal of saying that our transportation system ought be conservative in its approach to society and the
environment.

Secondly, | would suggest that ITS technologies need to be supportive of loca and regional economies. We
tend to talk too much in addition to supporting the nation’ s economic competitiveness. We tend to talk almost
entirely now about competitiveness of the nation abroad -- but the foundation of that national competitivenessisin
integrated metropolitan and rural regions. So, ITS technologies need to be focused upon making those metropolitan
and rural regions competitive and healthy, and that involves, for example, strategically investing in I TS to make the
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freight system work better. That means enabling metropolitan transportation agencies, MPO's to develop a
metropolitan transportation system that interacts with all of the modes and that knits aregion together in a sense so
that people can have access to jobs and so that people can have access to goods.

Thethird goal, | think, is that we need to stop being mohility advocates and recognize that mobility is but
one way to achieve a larger social goal. That larger social goal is accessibility: accessibility to jobs, accessibility
to opportunity, accessibility to education, to housing and to the enjoyment of life. Those are the guaranties that are
provided in the Constitution, not the guaranty of freedom of travel at unrestricted speeds. This broader concept of
accessihility recognizes that one way to provide access to these opportunities is mobility, but that goal can, also, be
served by enabling someone to avoid atrip. That goal can also be served by recognizing that accessibility is
something that needs to be provided to all, and that we may not be able to trust the market to solve all of our
problems and areliance on technology may result in pricing many aspects of our society out of the ability touse that
technology.

A fourth goal would be that we need to use ITS to build safe and healthy communities. If you ask people
what they want or what they are concerned about, they are concerned about safety. They are concerned about
security.  They are concerned about community health and education, and | think that thinking in those broad terms
about what ITS is supposed to do would move toward implementing technol ogies that build communities and
neighborhoods rather than disrupt them.

The second broad set of goals that | think we need to approach for ITS is to retrofit our transportation system
so that it is a healthy contributor to broader society, and | would submit that it is not. | would submit that the
earthquakein Los Angeles proved that we lack sufficient flexibility, that we lack information systemsto allow usto
respond to crisis and that whenever we have a sporting event in amajor city we have to go to unprecedented means
in order to keep the system from breaking down.

So, | would submit three goals herefor ITS. First, Its main objective with respect to transportation should
be the following: to make an informed and aware transportation system. To provide information to users and to
system operators to allow that system to operate in an optimal fashion, not a maximal fashion but an optimal fashion
in order to achieve a broad set of social goals.

Second, I TS technologies should be integrative. They should be focused on bringing the different system
components together, the information component, the different modes, the freight and the passenger components.
We should be looking to tie things together, and that is areal promise of ITS.

Third, we need to reinstate flexibility and redundancy into our system. Basic systems analysis and systems
theory will tell you that a system which does not have alternate pathwaysis likely to go out of control and if it goes
out of control the only thing you can do is put governors on it to try to damp its speed.

| would submit that we do not need governors. What we need is alternate pathways. We need redundancy.
Weneedflexibility. When we had an earthquake in the Bay Area, the Bay Bridge went down, but we had the BART
system, and we were able to move people to work on the BART system under the bridge, and so those are the kinds
of things we need to use ITS to do, and if information is an alternate to a trip then that is an important part of it as
well.

Thinking about those broad goals | guess | would say that we do not do that yet with ITSand ITS
AMERICA and DOT’s plans. There is, at this point, a fundamental disconnect between the approach to the
development of technology and the analysis and review of social, environmental and political issues. As | took
several hoursto reread the ITS National Program Plan, | noted that there was a package of user servicesin that plan
that applied to basic technological features, and they were oriented to users, but the discussion in terms of social and
economic and environmental issues was segregated from the devel opment of that technology. We need to have an
integrated approach because if we devel op the standards for the technology and then seek to mitigate the impacts of
that technology later, we are going to have a train wreck on our hands, as the Washington Post recently editorialized,
comparing the electronic and asphalt highways is useful but mostly as a cautionary tale. “ Building the new
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information infrastructure will not entail the degree of immediate physical disruption caused by the interstate highway
system but sweeping geographic relocations and accompanying social transformation seem probable, and the risk of
ineguity in contriving and distributing electronic services or conversely imposing them where they are not wanted
is clear.” We need to think from the outset about the impact, and we need to have goals which are related to what
we want society to do. So, we need a bigger picture.

| would close by saying afew things about some self-imposed limitations that we need to get rid of. One,
environment is more than air quaity, and improving air quality is not necessarily improving environment. There are
interconnections amongst various aspects of the environment. Let me cite afew of the things that we need to think
about, water quality, open space, the preservation of agricultura land, neighborhood cohesion, pedestrian and bicycle
safety, the location of facilities and environmental and economic justice.

For example, if we are thinking about doing ramp metering on the metropolitan transportation system, we
have to think about the whole system. If we only meter the close-in ramps near to the downtown, what we are
providing is an access advantage for people who live in the suburbs. We are providing an access disadvantage for
people who live in the inner city neighborhoods, and they are likely to be poor.

We need to think about system impacts in a broad sense. Public involvement is a critical aspect, and it is
more than just going around the country and having meetings. It is recasting your system. It is more than developing
amarket for your projects. It isrecasting your servicesin terms of what people want, and | would suggest that we
need to take those user technologica bundles that we provide like advanced public transportation systems or
commercia vehicle operations and recast them in terms of the benefits that they will provide to citizens and to
decision makers. That will probably help sell the product but it will also, make clear what we expect to get out of
it.

In conclusion, we are positive about having this conference. | was criticized by some for signing up as a
cosponsor of this conference because by doing so, we were embracing I TS and I TS technologies. We are positive,
and | am committed to using the resources of my organization to work with Jim Costantino and his partnersto make
this technology work for society and the environment, but we do so with a healthy skepticism.

| want to end by quoting Jerry Mander who wrote a recent book about technology called In the Absence of
the Sacred. He said that “ We must eschew the idea that technology is neutral or value free. Every technology has
inherent and identifiable social, political and environmental consequences. Negative attributes are slower to emerge.
In thinking about technology within the present climate of technological worship, emphasize the negative. This brings
balance.”

MR. DEEN: Let usturn now to Jim Costantino, the Executive Director of ITS AMERICA Intelligent
Transportations Systems. America. Jim isanindividua | have known for many years, back since the days when he
was director of the Volpe Center in Cambridge, Massachusetts. Before he took this current job and after his
Massachusetts experience, he was professor of transportation and engineering at George Mason University and
Associate Dean and Professor of Engineering at George Washington University.

| think most everyone would acknowledge that Jim has done a fantastic job in managing the buildup very

quickly of an organization, ITS AMERICA to be one of the really important transportation organizations in our
society, and we are pleased to have Jim with us today.

17



James Costantino
Executive Director, ITS AMERICA

DR. COSTANTINO: This, asyou al know, is avery auspicious day. Fifty years ago the Allies invaded
Normandy, and | hope that a year from now we can look back on this particular meeting that we are also having as
being an auspicious day. | think as | look around the room and see the array of talent that we have here in
transportation and in the environment, if anybody ever tried to write a book on transportation and the environment,
and they didn’t mention the names of some of the people here, it would sort of be like trying to write a history of
the Boston Red Sox without ever mentioning Ted Williams.

A few years back in the sixties we only had a few things to think about when we planned transportation:
energy, environment, safety and land use. And now, we have awhole plethora of things that transportation planners
have to think about, including aging drivers, whether or not the military-industrial complex, the National Labs are
used properly and whether their employees have work to do, changing travel patterns and fiscal pressures on loca
governments, but most of al, of course, isITS. The ISTEA Act described what the ITS program’s goals would be
with reference to advancing the highway system without adding additional fiscal capacity, and the Clean Air Act as
mentioned, reducing social, economic and environmental consequences. We are talking about developing and
promoting aU.S. ITSindustry. We talk again about using the National Labs building a technologica base and
facilitating technical transfer.

That, again. is quite achore for people who heretofore were just doing business in transportation, but there
are some immediate problems that we are here to talk about today at this particular meeting. Travel is growing,
whether we like it or not. Congestion is worsening. Delays are cutting productivity, and environmental concerns
areincreasing. Hencethis particular meeting.

So, what is happening? We are taking some new directions; some new underlying thinking is taking place
in transportation. People are beginnirg to think now of transportation systems. | heard a conversation from the
Secretary of Transportation’s speech at the U.S. National Chamber of Commerce in which he emphasized the need
for a unified nationa transportation system, and that is really great because that is what we ought to be thinking
about.

We are talking more about accessibility and not just about mobility. Asamatter of fact, in the ITS program,
accessibility is given increasing emphasis. We have different players now in surface transportation than we used to
have before, and if we deal with transportation as if you are dealing with the same group of players, you will really
be missing theboat. More than 50 percent of the people that are engaged in I TS today, who are engaged in putting
information technology in transportation, are not the traditional surface transportation people. They are people who
may have never been in that business before.  Finally, there is a bunch of demographic changes, many of which |
am certain that you already know about.

ITS AMERICA was formed as being a multimodal operation in 1990. ISTEA came along in 1991. There
isaDOT Intermodal Office that was set up in response to that ISTEA legislation. Thereis currently a Borski bill
which is talking about putting together a national transportation system. | am not here pushing the Borski bill, but
the point isthat he islooking toward transportation asasystem. And finaly, if you take alook at the user services
of the program plan in 1994, you will see that much of what isin there deals with transportation as a system. There
are some accessibility related committees and task forces that are working on I TS at the present time. | understand
some other speakers will be addressing thisissue, so | won't get deeply involved in it. But accessibility is one of
the key goas of ITS, or ITS or whatever you call it.

Y ou should know that ITS AMERICA as an organization is not just an organization of private businesses.
Forty-nine percent of the member organizations are public organizations, and those organizations in the main are made
up of state and local organizations. There are afew associations, public interest groups and so forth, with 31 of the
states accounting for 90 percent of all of the activity which is projected in ITS are members of the ITSAMERICA
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organization. There are over 500 organizational members at the present time and 5! percent are private sector firms.
But more to the point is that traditional firms only account at the present time for about 56 percent of the membership
inITS. Most of the organizational membership are companies that were not in transportation four or five years ago.
They are in the information technology business. They are in the space business. They are in the defense business,
and so forth. Although there are alot of the traditional companies there, many of them are not. The National Labs
are now deeply involved in ITS business rather the space business. They were not there before, and companies like
Northrop, organizations like Jet Propulsion Laboratories and so forth are now part of the whole ITS program that
were not traditional transportation firms.

There are some commuting trends over the years that more people are using private vehicles to commute,
and the number of people who are using public transit is decreasing as a share of the total. The number of people
who arewalking to work isdecreasing. The number of people who are working at homeisincreasing slightly. So,
accessibility seems to be making some gain there, but private vehicle people are still increasing.

According to a book by James Trefli, “ A Scientist in the City,” suburb-to-suburb commuters nationwide are
roughly 37 percent of the total; city to city, 31 percent; suburb to city 19 percent; city and suburb to neighboring
metropolitan areasis 7 percent.

So, | am sure this confirms what you have already known and that is that the large number of people are
not commuting from the suburbs to the center city. They are commuting from suburb to suburb, and they are
commuting from metropolitan center cities to the suburbs. As a percent of al trips by purpose, to or from work is
about 20 percent, and other family and personal business is about 22 percent. So, the number of people who are
using their vehicle for other than going to work has been increasing agreat deal. Socia and recreational, for
example, is almost 15 percent of highway use.

So, with these facts and figures, how can ITS help? In arecent paper that was delivered by Berman and
Sinclair from FHWA at an I TE conference, they listed five waysthat I TS could help. They talked about how it could
help in limiting, organizing, and restricting the HOV lanes. They talked about congestion and roadway pricing which
seems to be taking hold in some places around the world, especialy in countries like Singapore. They also mention
parking management and control, air pollution and emission detection, traffic management centersin dealing with
modal shiftsin response to varying conditions in the metropolitan community. Some options they did not mention
were telecommuting and demand management, and improved accessibility to public transit.

Of al the user services that affect public transit directly or indirectly, out of the 28 user services, 20 of them
are directly or indirectly related to public transportation or accessibility. But there are still many challenges to
intelligent transportation systems deployment. Of course, one of these is deployment funding. There are till alot
of tests that are going on around the country and a great many corridor improvements and so forth, but we till do
not see any line items that say, “ Transportation, ITS Deployment.”

We do need uniform national standards, and there is a great deal of work that is going onin thisarea. |
should say probably not just national standards but international standards. We need alot of local involvement that
we are not getting at the present time. There needs to be more outreach to state and local governments but mostly
to local governments and local organizations like MPO's. Larry Dahms, the Chairman of our Board, will tell you
more about that later. We need new government/private sector partnerships. We have put together under Craig
Roberts and Jack Fearnsides of our staff and of our board a program of trying to develop and come up with
recommendations for public-private partnerships.

We need much more user friendly public transit. Thereis no sense forcing the public into dirty transit cars
that do not go where the public wants them to go and do not come ontime. We ought to know more about that, and
we can learn alot from our foreign neighbors as to how that is done. We need definitely other federal government
involvement, federal agency involvement, in addition to DOT.
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The Department of Energy should be involved in abig way, and it isnot. The Environmental Protection
Agency, although it is here and participating with us today, is not involved in some of the activities that go on. The
Department of Commerce is not involved. The Department of State is not involved. This has to be an agency-to-
agency kind of operation, and | do not think that ITS AMERICA or private industry can do this by itself. but we
need more federal agency involvement than what we have now.

| like to think that we have alot of toolsin ITS, but we have alot of problems, too. It is sort of like a
puzzle. What we are trying to do is put all these piecestogether. | think that ITS can help.

MR. DEEN: Our last panelist is a gentleman whose name | have heard for many years, and iswell known
in the transportation field. Mr. ElImer Johnson who is a partner in the national law firm of Kirkland and Ellis, and
| was pleased to have the opportunity this morning to meet him for the first timein person. Mr. Johnson was general
counsel and held responsible positions in General Motors Corporation, on the Executive Committee and on the
operating public affairs staff, Executive Vice President of the firm and a director of the company and served as a
member of the Executive and Finance Committees of the board up until 1988.

Most recently, EImer Johnson has presided over development of a report prepared through the American
Academy of Arts and Sciences, of a Fellow, entitled Avoiding the Collision of Cities and Cars. Urban Transportation
for the 21st Century. Thereport is based on the deliberations of a cross-disciplinary panel of experts assembled to
work on that problem. So, we are delighted to have Elmer Johnson with us this morning.
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PRIVATE SECTOR PERSPECTIVE

Elmer Johnson
Partner, Kirkland and Ellis

MR. JOHNSON: | was greatly relieved when Hank Dittmar got up and began to read philosophy and
psychology because it made me realize that | was not after all the only liberal arts major here in this group today.
Now, Tom mentioned the study that was completed last September, and some of those interdisciplinary experts are
in this group today. | see my friend Dan Sperling over here, and Dave Burwell whom you heard from earlier.

We had about 30 expertsin all. What we basically concluded in that report is that there is no single magic
bullet. There may be 25 little bullet us that if properly employed in a complementary fashion can add up to amagic
bullet. | will take David Burwell’s challenge seriously today and build on the principles that Hank Dittmar laid out
and try to flesh out the kind of vision | think does put all these bullet us together and gives you something to think
about as you go ahead with the rest of this conference.

Two themes emerged during the course of our project. Onewasthe conflict between the purposes of cities
and the demands of the private motor vehicle. The other was the tension between the equity of urban life and the
privatization of mobility. At the outset of our final, week-long seminar in Aspen, using Thomas More's Utopia as
our guide, some of ustook individual turns at delineating a vision of an urban transportation system 20 or 30 years
hence and imagining in a retrospective sense how that vision might have been achieved. The idea was that before
we developed our recommendations we should take account of these two themes and do alittle dreaming about the
kinds of cities and transportation systems toward which we should aspire. For me it helped to focus on a particular
city, and | have since focused more on that city, namely, metropolitan Chicago where | live.

Here then are the main features of metropolitan Chicago’s transportation system that | envision by the year
2020. First, it has mobility without externalities. The environmental, energy and congestion problems once posed
by the motor vehicle are no longer significant in the Chicago region. Several factors account for this extraordinary
achievement. First, more than half of all vehicle travel in the region is by small electric cars and by larger natural
gasfueled cars, vans, buses and trucks. Second, diesdl and gasoline fuels are far cleaner than they werein 1994, and
they bum much more cleanly, thanks to advances in engine technology. Third, per capita vehicle trips are down 40
percent from the 1994 level, partly because of the implementation of the report’s pricing strategies, partly because
of more compact land use patterns and partly because of telecommuting. Over half of all employed persons now
work out of their homes at |east one day aweek. Computer and communications technol ogies have greatly reduced
mobility needs in other arenas of activity as well: education, shopping, entertainment and the common pursuit of
hobbies.

Several elements combined to reduce traffic deaths and serious injuries by half: the sharp reduction in
vehicle travel, the now widely accepted social norm of the designated driver, the severe penalties imposed upon
intoxicated drivers, the elimination of large trucks from densely populated areas, and the widespread use of dedicated
street levels for smaller trucks that are permitted in such areas. and the implementation of technologies that alert
driversto potential collisions.

Second, it has public transit and intermodalism.  The various forms of public transit now account for the
majority of al travel to, from and within Chicago’s downtown core. Thisis due not only to the pricing mechanisms
that were introduced early on, but, also, to some ingenious initiatives that have made public transit much speedier
than the car in high-density areas. Traffic lights that automatically turn green for approaching buses and tramsin
preference to private vehicles at intersections and slightly elevated lanes reserved for trams, buses, taxis and
emergencyvehicles.
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Further, private vehicle access to downtown Chicago. except for local residents, is subject to stiff feesthat
are electronically imposed and collected, and they vary according totime of day. All but avery few commuters opt
not to pay thesefees. Rather they commute by rail, car or van to the edge of the downtown core where they switch
easily to something we are now working on in Chicago. It iscalled the Circulator. If all goeswdll, it will bein
operation by the year 2000. It is an electric streetcar system.  The north-south line will stretch from roughly the
Drake Hotel, Oak and Michigan down to the Exposition Centers at 2200 South, and the east-west line will stretch
from the railroad and park terminals west of the city all the way over to Navy Pier, and of course, these two lines
will connect up, and so. in 2020, as | say, the vast bulk of the population coming downtown will either park on the
edge of the downtown core or they will take the rail and switch easily to the Circulator which brings them to or
within avery few blocks of their final destination.

It turns out that the Circulator project, more than any other single strategy, built on the city’s unique
strengths: the beauty of its lake front, its legacy of railways, and the economic and cultural vibrancy of its core. By
reinforcing these strengths. the whole region has prospered, and now | get to this point of retrofitting that Hank talked
about.

As public transit grew more dominant, thanks to the Circulator, it became feasible to exploit Chicago’s
legacy astherail center of the nation by recreating natural neighborhoods around major train stopsin both Chicago
and the suburbs. These mixed use developments serve not only as social centers, they, also, provide easy links
between complementary modesof mobility: park and ride facilities, a few of which contain extensive vehicle service
and repair facilities; clubs and agencies that own and maintain rental fleets of vans and recreational vehicles; and rail
cars and buses with storage facilities to enable bicyclists to change easily from one mode to ancther.

The new intermodal system for freight has brought about extraordinary efficienciesin truck transportation,
to say nothing of many other benefits arising out of the diminution in truck traffic on streets and highways. Heavy
long distance trucks, as well as freight trains arrive at and depart from afew major transfer stations on the urban
periphery where their goods are easily transferred by standard container to and from local delivery trucks. The
cumulative effect of all these changesisan urban environment that is far more pleasant and safe for pedestrians and
bicyclists, to say nothing of the reduction in noise and pollution.

Third, it has mobility with equity and efficiency. A basic level of urban mobility is now made available free
of charge to persons meeting specified means test. Such a program was facilitated by the use of electronic cards that
are debited as used. Low-income users' cards are automatically credited each month, and the cards give access both
to public transit and to electronically priced roads and parking facilities. The subsidies are funded with revenues
derived from the various pricing measures imposed on private vehicle use on the part of middle and upper income
groups.

In the late nineties, severa bifurcated planning agencies that have to do with Chicago area transportation,
both transit and highways, were merged into one body. The purpose was to integrate and confer on this one body
the land use and transportation planning functions as well as the oversight and funding of both highways and transit.
At the same time this new agency was empowered to impose a variety of pricing mechanisms to reduce auto
congestion and to fund public transit. The annual net revenues derivedfrom parking and road pricing now total over
$1 billion in 1994 dollars. This is based on a recent study in Chicago of the revenue potentia of this kind of pricing
system. Astime went on the regional agencies’ functions were expanded to include the power to prohibit
exclusionary zoning and to impose other equitable limitations on the zoning powers of the area’s many cities and
villages.

As a result this regiona body is beginning to eradicate the perverse stratifying effects of privatized mobility
and the century-long fragmentation of governmental units. Illinois was compelled to make these moves as legidators
came to realize that the well-being of the state was tied to the economic vibrancy of this metropolitan region and that
the long-term costs of metropolitan and dispersal stratification had seriously weakened the region’s ahility to compete
in globa markets.
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In hindsight we now know that the old auto-induced patterns of urban geography because they had severely
constrained access to education and opportunities for work and acculturation had contributed mightily to the growing
inequality of income distribution throughout the eighties and nineties. In 1993, the top-earning quintile of families
accounted for 51 percent of total income, and the lowest-earning quintile of families accounted for only 4 percent
of total income. Today, in the year 2020, those figures are 40 percent and 10 percent respectively. No one questions
that universal access to basic mobility and the related reconfiguration of urban land use patterns have been among
the key factors in bringing about a more equitable society.

Finally, it has quality of metropolitan life Thelong-term trend during the 20th century toward low-density
sprawl and the conversion of ever-more urban space to vehicular and private use was reversed, and the metropolitan
areais now dotted with parks, green belts, village social centers and bicycle and pedestrian rights of way. This move
toward greater amounts and kinds of public spaces was accompanied by changing consumer preferences and housing
for garden apartments and condominiums, townhouses and detached single family homes on small lots. People are
beginning to rediscover the joys of walking and biking between home and church or school or village center or park.

Thesethen arethe principal elements of an urban transportation system that | believe is achievable over the
next two or three decades. This vision takes into account the limitations posed by the built environment and the
constraints imposed by our political, economic and cultural circumstances, but it is also based on possibilities afforded
by emerging technol ogies such asthose you are concerned with here, aswell as by evolving organizational ideas that
will better enable us over time to reshape the urban setting in ways that recognize the claims of justice and the socia
and aesthetic values that inform the purposes of cities.

The political impedimentsto the realization of thisvision are immense, but they will never be overcome if
there is no dream or if that dream is poorly communicated. It isonly aswe are enabled to visualize a far better future
for our children and grandchildren that we may learn to change our ways, and so, | invite you to join in this process
that and to revise and improve upon the dream that | have presented. And please do not be afraid to make mistakes
along the way. We do learn from our mistakes.
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ROUNDTABLE QUESTION AND ANSWER SESSION

MR. DEEN: | want to commend the panelists for being disciplined with respect to their time, and we have,
in fact, arrived at the point in the schedule where we can interact with you and interact with each other alittle bit.
Let us have questions for the panel.

MS. HATHAWAY : My name is Janet Hathaway. | am with the Natural Resources Defense Council, and
| am very interested in the vision you presented, Mr. Johnson. | waswondering if panelists, including yourself,
could react to the idea or could give some ideas about how ITS technologies could enable local communities and
local governments to recognize or to actually measure the costs of the current sprawl development that we are so
familiar with in our cities, and basically how is that going to be a part of our ITS architecture? Have people
considered that?

MR. DITTMAR: | think | will probably leave it to Mr. Costantino to give the architecture response, but
| do think that one of the potentials of the ITS technology is the ability to pay for all modes of transportation with
asingle card, to be a smart travel card, and we could build into that whatever costs we agree as a society are truly
charged off to different modes. Y ou can also use that card as an instrument for dealing with inequities in terms of
providing people a basic right to travel. So, | think that clearly is one of the opportunities.

DR. COSTANTINO: | might just take off abit on something that | had said during my presentation, and
that is that we are looking for more participation as we develop our plan, as we continue to develop the strategic
plan developed about a year and one-half ago and as that plan will be revisited and updated in about six months.
We are very busy right now with the program plan and working through some mgjor items in the system architecture,
but the important point, | think to remember is that no one knows just exactly what all of the framework will be for
ITS. Itisbeing developed as we speak and so | think the answer to how we deal with problems like those in
Chicago and in other cities is to get everybody who has an interest involved. We have tried to make this as easy
as possible for them to come and work with us at ITS AMERICA.

MR. JOHNSON: In answer to your question and building on what Hank said, | would be very interested
in what 1 TS technologies can do to improve security on public transit. It seemsto me that is avery high priority:
the disabling of cards held by people who commit trans-related crimes or who lose their cards, for example. | am
sure that is going to be a burgeoning area of interest that could make public transit much safer than it is today.

MS. KANNINEN: | am Barbara Kanninen with Resources for the Future. | would like to comment on
what | think has been an implicit assumption underlying all of the discussion so far, and that is that because this
conferenceistitled I TS and the Environment that we should focus on the use of ITS for improving the environment,
and | think that is arather limiting way to look at the overall problem of transportation and the environment. As
| understand it, the primary purpose of ITS has been and | think still isimproving system efficiency, as was
mentioned, | think getting people where they want to go faster than before and to more placesis definitely a public
benefit. The fact that public transportation imposes very high societal costs, including environmental costs is an
overall problem that we also have to address. | think we have to acknowledge that ITS does in general promote
more transportation use and so, we need to look at how we can develop policies to target and address the
environmental and societal problems. | am not sure that ITS is the answer to that problem. It may be that it is an
appropriate way to get the public benefits associated with mobility, but that we need to look at other policies to
attack the environmental problem directly such as pricing policies, maybe clean cars, things like that. | am not sure
that | am asking a question for the panelists to respond to, but if you have any responses to my comment, | would
appreciate it.

MR. DITTMAR: | hope that you heard me agree with you in my speech.
MR. DEEN: | would certainly agree with that. | mean obviously what we are dealing with hereisITS

in alarger transportation context, as well as a larger societal context, and for many of the problems that we are
considering, ITS isonly a piece of it. Here is a question over here.
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MS. KONHEIM: | am Carolyn Konheim from Konheim and Ketcham. The question | haveisfor Mr.
Costantino. | heard that ITS AMERICA is thinking about changing its name to ITS. | think it would be helpful
to carry that theme throughout this meseting,to call it ITS. Can you tell me whether that is symbolic or a very
important change for your organization. | think that would be very helpful because in my dealings with transit
agenciesin the New York Metropolitan Areal find that they have dismissed this as being something applicable to
them in spite of your pointing out that 20 of the 27 services have potential for transit. They just feel the table wasn't
set for them, and they haven't even looked at the menu.

DR. COSTANTINO: Let me give you the answer about ITS versus ITS and where we stand with that.
Our Coordinating Council recommended to our board of directors that they would look into that name for awhole
host of reasons, one, for example, the European Community would prefer that we do not use the name ITS.  They
use other names there, and as we go into international world congresses and so forth, it would be nice to have a
single name that the entire international community agreed on. In any event, we have hired the consulting firmof
Booze Allen to conduct a survey, and their report will be made to the next board of directors meeting which is at
the end of July. At that time the board of directors will take that under consideration as to whether or not a name
changeisappropriate.*

| do not put alot of stock in what the nameisper se.  Actually two-thirds of public transportation drives
on highways anyway. So, anything you can do to fix highways you are helping out the buses, the van pools, the
car pools, the HOV lanes and so forth. It is clear, however, that ITS has really broadened from what some of the
people thought it was early on. Other names have been considered. There was one called Electrans, as | recall
which was considered, and that sounded morelike it was an electric automobile organization. We are not even sure,
as | suggested whether ITS isthe right name and whether two or three years from now that may not fade away, but
in any event ITSisamultimodal thrust, and in the Department of Transportation they are putting together an ITS
directorate, and it will be a multimodal operation. not just intermodal. having to do with making the seams work
better from one connection, from one mode to another but dealing with the various modes of transportation as a
whole.

MR. JOHNSON: | have a question for Mr. Costantino. What is being done to try to establish federal
technical standards so that each transportation authority across the nation is not custom designing ITS systems for
itslocality?

DR. COSTANTINO: The whole business of standards is a very difficult and complex issue. It isnot just
anationa issue. Itisnot just astateissue. It is, also, an international issue, and there are standards making bodies
like the |EEE and the ASME and the SAE who deal on a national basis with those and the international standards
organization, the 1S0 that deal s with standards across the board. We have set up, under Bill Spritzer, aspecia group
of people in the United States working in the international arena to try to standardize on an international point of
view. In this country, however, our advanced public transit committee made the recommendation on a standard for
public transit. So, thefirst ITS standard, if you will, that has come out on a national basis has been a public transit
standard. So, we are working in that area. It isavery important point.

MR. DEEN: Hank, and then we will get to Steve.

MR. DITTMAR: Quickly on the name issue, | guess | would disagree a little. | think names are
important. We have argued that the national highway system should be a part of a national transportation system
and the same | think we would say for ITS because what you name something is what people think about it, and if
we are thinking about the vehicle highway interaction and the name, that sort of says that defines the universe. So,
| think it isimportant, but | would agree with Jim that names are not enough. We went through a process in the
seventies to rename our state highway departments as state departments of transportation, but we didn’t go through
aprocess of re-engineering, of changing the mission throughout the organization, and so, | think names are important,
but they are not enough.

* In August, 1994, IVHS America officially changed its name to ITS America
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MR. SHLADOVER: | am Steve Shladover from the California Path Program at the University of
California. | would like to ask about the much broader issues that we are dealing with here of overall transportation

policy. There are about 100 of usin the room here, but there are about 250 million people out in the country whose
interests have to be reflected in what we do, and the vision that we are talking about generating. How do we
generate avision that reflects the preferences of that population as awhole, since they are the people who are going
to have to vote on alocation of resources? They are going to have to be involved in many of the difficult trade-offs
that we get into because none of these visions come for free. They are going to involve allocation of public funds,
and if the public is not pleased with the way those funds are being allocated, they will revolt, and we have aready
seen that in the reaction to even modest increases in the gasoline tax.

DR. DITTMAR: | think the tools for alot of thiswere laid out in the ISTEA legidlation, and they need
to be adopted by DOT and by ITS AMERICA as an industry group as well. The tools are really crafting
metropolitan vision for what things need to look like. The tools are public involvement and public participation and
public involvement goes more, goes beyond having five or six hearings around the country. It really involvesfocus
groups and surveys and tranglation of this very technica information into what it means to people. That iswhy |
would suggest unbundling these user servicesfrom sort of the transportation system function and relating them back
to what they mean to individual s and people because until we translate it, we are not going to really touch anybody.
So, | think part of it is rethinking our goal structure so that it is meaningful to individuals, and part of it is deriving
an outreach methodology that goes beyond having public hearings.

MR. JOHNSON: The one thing | am sure we shouldn’'t do is go around and try to develop a vision by
taking polls and seeing what people want and therefore that is the way the system works. |f no one ever does any
dreaming, in light of the constraints, in light of the new policy changes imposed by the ISTEA legislation, in light
of emerging technologies that we are here today about, then we won't be able to move forward. Y ou know,
Chicago had somebody called Daniel Bemham, and it was, thank God, that he had a dream for Chicago and had the
energy to keep fighting for it. There are so many things happening that people have to see in action. Right now
there is aretrofitting of a mgjor station on the rapid transit line in Chicago under way. Its aternative schemes are
being considered. You do not just create transit centers. You create transit centers that are, also, socioeconomic
centers or they are markets, and some very exciting things are happening incrementally that help you to think about
amuch broader vision and to sell that vision as people say, “ Oh, you mean | could actually take the train. | could
get off the train and | could make my little market stops and drop off my cleaning in the morning, and life would
be so much more convenient for me?,” and they begin to see new possibilities. So, | think thisis how the process
has to work.

MR. DEEN: We are in one such area right now. | can remember driving through here years ago on the
way to work, riding the bus through this very area when it was all just a bunch of boarded up stores, and now, it
is moving in the direction you are talking about.

MR. GREENBERG: My name is Allen Greenberg. | amwith the League of American Bicyclists. | have
one comment and one gquestion. The comment is on an answer you just gave, Mr. Costantino to aremark that
two-thirds of travel ison highways so that most of the applications for highway purposes would address transit and
other modes. | just want to comment that while that may be true, there are safety and competitive i ssues when you
compare what modes are advantaged when you take certain measures, and it is not good enough just to say that by
helping highways in general you are going to help these modes. Bicyclists are concerned primarily with highway
issues, but many of the concerns we have are with increasing traffic speeds, etc. It may hurt our safety and our
ability to travel.

| do want to ask one guestion, and it follows up on a question that was asked earlier. Mr. Johnson, | think
your vision showed alot of foresight, and it isavision | think many of us share. Admittedly, | think you articulated
it better than any of us could, and there was a question about how the I TS architecture program was going to help
advance that vision. Mr. Costantino, you said that you envisioned bringing in more people and broadening the
process to make sure that indeed it does broaden its perspective.  Just speaking for one organization, | went to a
subcommittee meeting of ITS AMERICA a TRB, and | was informed that the next meeting | would go to, if |
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indeed, wanted to go to another meeting would cost my organization $1000 membership fee. We do not have that
kind of money. | know | speak for many other organizations, and we are certainly not sure at this point that ITS
AMERICA is representing our interests.

If you truly want to represent our interests and that architecture report mentions the interests of bicyclists
many times and pedestrians, our organization and none that | work with has been consulted about these things. How
could our interests possibly be represented in this context?

DR. COSTANTINO: Let me seeif | can answer both your questions. In thefirst place, my comment with
regard to two-thirds of transit travel being on highways had to do with the name change, and that iswhy | was
suggesting that maybe ITS even has some application to public transportation. | do agree with Hank. | think the
name does have some important perception questions. However, asthe executive director of ITSAMERICA, | want
to be neutral on the issue publicly. Secondly, with regard to membership, any organization, no matter what it is,
whether it is the Boy Scouts or what it may be has to have some kind of membership and membership income, and
ITSAMERICA isno exception. If the Federal Government paysfor ITS AMERICA, then we become atool of the
Federal Government, and we would prefer that not to happen.

There are many ways that you can participate in the activities of ITS AMERICA without being a
full-fledged member. Anytime our coordinating council meets, for example, and anytime our board of directors
meets as another example, that is listed in the Federal Register at least 30 days ahead of those meetings, and those
meetings are open to the public. Anybody can speak with prior notice to get on the agenda. But the meetings that
you may be talking about are working group meetings where draft materia is taken up, but nothing ever becomes
adecision of the coordinating council or adecision of the board of directors unlessit is discussed in open hearings,
and those open hearings are listed in the Federal Register, and you can participate.

The fact that we have grown in 1000 days to over 500 organizations would have me believe at |east that
whatever it is that we are doing, we must be doing something right.

MR. ROUDEBUSH: | would liketo say that | think that the change of name from ITSto ITS is far more
significant than we are quite realizing. You are being invaded by the environmental movement in no uncertain terms,
very clearly and succinctly. Furthermore, you are backed in doing that by federal legislation and national
transportation policy as of right now.

So, | would recommend a conceptual understanding of what the environmental movement means. | think
we have a great tradition in building the interstate highway system which was built on the basis of defense, and that
meant short-termdecisions. 1t meant knocking things aside aswe were doing it and putting things aside for asingle
purpose. The environmental movement is coming to you with a new vision of pay attention to the long term and
consider it asimportantly asyou consider the short term. The solutions which will drive I TS are solutions that serve
both those diverse interests and not either one or the other independently.

MR. DEEN: Was there a question embedded in there somewhere? That was an articul ate statement, and
it was avisionary statement.

MR. BURRINGTON: My name is Steve Burrington. | am with the Conservation Law Foundation. | have
two questionsfor the panel. Thefirst one hasto do with the vision that is driving most of the ITS work that is being
done today. | found Mr. Johnson’s vision very interesting and compellirg,but | think there is an alternative vision
that in fact is the one that is probably driving most of the work being done.

As| understand it, most of the ITS work that is going on now involves increasing the throughput of major
highways and increasing the use of alternative routes, and | think that it would be important to articulate the vision
of the future that involves, what that means for how that could be reconciled with the effect on property values it
might have in neighborhoods, that sort of thing. In other words, | do not think that the vision articulation should
occur just ontheoneside. | think that it should occur on the other side aswell, and | would be interested in hearing
if anyone has articulated a vision in which we have say, 300 percent greater throughput on our interstates, and we
have much greater use of alternative routes.
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My second question has to do with pricing. People have mentioned pricing a a number of points in passing
and mostly they have spoken of congestion pricing, but it seems to me that we have not updated our thinking about
pricing to match up to the new opportunities that some of these technologies would involve. We can talk about
things that are very different from the stupid tollbooths we have sitting out there today, and | shouldn’t be talking
about when we are introducing something very new in the way of technology taking the opportunity that that presents
to change the dynamics of pricing, the politics of pricing. For example, we could say to people that perhaps we are
going to make a revenue neutral shift to driving fees from the property taxes and income taxes with which we now
pay for many transportation-related services. We will make arevenue neutral shift, and we will charge people using
technologies that are dramatically different from the tollbooths we have now. Perhaps we will have remote reading
of odometers and again, people will pay mileage fees perhaps on a monthly basis but the whole thing would be
revenue neutral. The genera question is can we break out of the sort of gridiock that the discussion of pricing has
been trapped in so far and overcome some of the political problems that have bogged down.

MR. DITTMAR: | have spent agood part of my recent career working on pricing issues. | think that
while ITS alows us some different ways to collect prices, it allows us to charge for transportation regardless of mode
used and so it resolves the technological problems. But in the San Francisco Bay Area we found that the problem
was not principally atechnological problem. We found the problem was principally a political problem, and it was
aperception that the public wouldn’t put up with these changes, and as we talked to the public we found that their
resistance was not as high as the political resistance.

So, | think that while technology will aid in implementation, the questions of education, public willingness
and then the question of the impact of these pricing schemes on various segments of the population are critical to
deal with. ITStechnologies can help you answer those questions, but | think those are the principal questions, and
the perception that pricing will hurt the poor is the top thing on the agenda to answer.

MR. DEEN: | think we are running out of time, but this lady has been very patient. So, we will take her
question. You will have the last question.

MS. WILLIAMS: Since thisis a policy conference, | just want to comment on the fact that it is very
important as we go forward in the next day and one-half remaining that we think about the role of the private sector
and the kinds of public policies that can be, or at least the drafts of public policies that we can make to encourage
the private sector’ s investment in this new future. | think that since the representation here is largely public sector
oriented that we be very mindful of the kinds of policies that could encourage that involvement, particularly in the
deployment phase with things like tax credits, etc.

DR. COSTANTINO: | gave half an answer to aquestion concerning membership in I TS to someone who
represented a small group, and | wanted you to know that you had said it was $1000 membership, but the board of
directors of ITS AMERICA has suggested that we could subsidize memberships of public interest groups up to a
particular number, and that number is $250 which isless than the cost of the postage and paper that we send to you.
So, if you would like to participate, you can do it at a much cheaper rate than $1000. That was done six months
ago, and we publicized it, we thought, and we have only had four or five takers on it up until this time, but if you
would like to participate please see me.
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STATUS REPORT AND FUTURE OPTIONS

Chris Body
Senior Staff Engineer, Research and Technology, ITS AMERICA

INTRODUCTION

MR. BODY: It is my honor to be moderating this panel with two of the founders and some of the most
outspoken advocates of ITS technologies. | will talk alittle bit about ITS and alittle bit about how it can positively
or negatively impact the environment. At this point we would like to take a step back, level the playing field and
talk alittle bit about what 1 TS is and maybe more importantly what ITS isn't.

TomelTSisnot just smart cars and smart highways. It is truly an intermodal transportation system that
is aseamless transportation system for both people and freight. The ITS video | am about to show you givesa
general overview of where we have come from since the end of World War 11 with urban sprawl and why we are
at the point we are today, realizing the problems we have from an economic standpoint, a productivity standpoint,
and an environmental standpoaint.

With that | will begin the video.
(Video presentation.)

MR. BODY: If you areinterested in seeing the rest of the video tape we could show it later tonight or you
could attend one of the upcoming ITS Systems architecture forums in the next round.

Our first speaker is Mr. William Spreitzer who is with General Motors Corporation. Bill is the technical

director of General Motors ITS Program Office and has been with General Motors since 1961. Bill has just been
appointed to ITS AMERICA as the Chair of its Coordinating Council and will serve athree-year term.

29



STATUS OF ITSPROGRAM DEVELOPMENT
AND IMPLEMENTATION

William Spreitzer
Technical Director, ITS Program Office, General Motors
& ITS AMERICA Coordinating Council Chair

MR. SPREITZER: Perhaps you agree that our nation has the finest transportation system in the world, and
we move more people and freight, more miles with greater efficiency and safety than any nation on earth, and yet
there are many challenges that need to be resolved and improved.

We have accomplished a good bit over the last 20 years, and even though you know the statistics, we will
run through them briefly as akind of an introduction to where we might go from here. For the motor vehicle, new
automobiles presently generate 98 percent fewer hydrocarbons, 96 percent less carbon monoxide and 90 percent less

oxides of nitrogen than they did when they were unregulated. In addition, corporate average fuel economy has
increased from 17.2 miles per gallon in 1976 to 27.6 miles per galon in 1992.

The nationa air quality has improved in the 1970 to 1991 time frame by 66 percent in hydrocarbons, 55
percent in carbon monoxide and 42 percent in oxides of nitrogen where the highway mode is responsible for even
larger numbers in the 1980 to 199 1 period. In thistime frame reductions of 59 percent for carbon monoxide and 49
percent for oxides of nitrogen, occurred thus evidencing substantial improvements.

In the energy area, vehicle miles of travel have continued to increase but at a lower rate than they might have
otherwise. Interestingly the increases in automobile milestraveled are less than 2/10 of 1 percent per year and
represent only amodest part of thetotal VMT increases. Substantia increases have occurred in trucks VMT, both
light trucks and heavy trucks, particularly as freight has moved from rail to the highway mode and in increasesin
air travel and water transportation, particularly in the demands that that creates for the final shipment of the freight
by trucks. But this conferenceis not about history and it is not about accomplishments. It is about the future and
about how we are going to use advanced technologiesto reach for optimal social objectives, and the number of ways
in which that might be accomplished.

Let us be alittle more specific. For those cities with air quality attainment problems, the Clean Air Act
Amendments require that certain measures be taken in travel demand management. One example is employee trip
reductions. It is estimated that we can accomplish a |- to 2-percent improvement in energy consumption by employee
trip reduction measures, and it is estimated further that with all measures taken together we can look forward to about
a5 percent improvement nationwide.

Now, for travel inefficiencies, the estimated total cost of travel inefficienciesis $40 hillion annually, and it
has already been demonstrated in severd cities around the country that thereis a potential for a9 to 19-1/2 percent
improvement in air quality and up to a 1 j-percent reduction in energy consumption simply by improving the existing
traffic management systems.  Which of these options should we pursue? Obvioudly, we should pursue all of them
as they relate to the needs of a particular community. Which ones should we pursue first? The priorities would
depend upon many factors, including cost and aso the institutional requirements. Which of them can be accomplished
in terms of the questions that are being raised by society generally and particularly by the people who will pay for
them? | couldn’t help but think in response to a question posed earlier how much of the money will come from the
public and how much will come from the private when in redlity al of the money is going to come from the

taxpayers or in the charges that are incurred against society, and so, we might address that particular questionin a
dlightly different manner.
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In thinking about the questions of what and how and what priorities, it is interesting to look at the ITS
AMERICA organization and the many opportunities that are provided to participate in the decisions that are being
made.

There are many technical committee and task group activities being conducted within the ITS AMERICA
organization partnership of public and private interests workiny together toward definition of future needs and
opportunities. In aimost every case there is an energy and environmental dimension to the work that is going on and
we need to address this in a cooperative rather than a competitive way. It is not a“them and us’ kind of an
opportunity. It isa“ we together” opportunity, and so, | would encourage you to, if you are not already doing so,
to participate in these important activities.

As Jim Costantino has mentioned there is room and need for everyone and yes, you do need to be a member
to participate in the committee and subcommittee activities, but if thereisafinancial requirement, there are ways of
accommodating or subsidizing your participation.

Further, these things are nested within a much larger context. That larger context includes not just the former
previous work done with regard to anational program planfor the U.S. Department of Transportation activities and
the advanced technology arena and the strategic plan for intelligent vehicle highway systems in the United States
which was produced and delivered through ITS AMERICA two years ago, but currently there are substantial efforts
well under way with regard to a national program plan which will address these important questions of what and who
and how and when and how much isit going to cost and where is the money going to come from. And | think
Denny Judycki might say afew more words about that in just amoment. But more importantly, to be apart of that
process, you truly do need to participate, and therefore, again, there is a strong encouragement for you to come
forward, if you are not already doing so, to participate in that process.

Finally. this work in intelligent vehicle highway systems and advanced technology fortransportation purposes
is nested within a much larger national activity that has been going on for some while, and there are a number of
ways in which you can trace those beginnings by going back to 1985, 1986 and a number of the other speakersthis
morning have already mentioned some of the activities that are under way.

Within the U.S. Department of Transportation, which | am sure Denny Judycki will describein just afew
moments, there are ongoing programs, a number of contractsthat are already out there. operational field tests which
now have arequirement for arigorous evaluation including energy and environmental impacts. and if we havetime
through the conference, we could talk about specificsin several of the operational tests today, but the systems
architecture effort, also, has similar dimensions. The work that isgoing on in what is called the automated highway
systems precursor studies, also, has dimensions in this regard. With regard to implementation and deployment, the
activities that are going on within other federal departments, also, relate to this particular subject, whether it isthe
Clean Air Act Amendments and their requirements, ISTEA and the requirements therein, the American Disabilities
Act, the PNGV which was mentioned earlier this morning, CMAP or the technology redeployment program, there
are activities which directly relate to the interests and needs as they relate to transportation and advanced technology.
We hope that in the national program plan that we will not only be able to take advantage of the 659 million dollars
that were created by ISTEA beginning in December 1991, but to build on the justifications, opportunities and the
specifics with regard to where we go from here.

Thenational program planisin draft form. | expect that maybe half of the peoplein this audience already
have a copy. | wastold that 2000 copies were printed and distributed. The intent in the second wave is a set of
national workshopsto collect inputs and comments with regard to the specifics of the overall plan with the intention
to deliver afinal copy in November of this year.

Finally, that national program plan is a dynamic and working document. As we move forward and collect
the information and experience from operational tests, from the public outreach, from the town forums and councils
which will be held from meetings such as this and importantly from the meetings and activities of the technical
committees and task groups of ITSAMERICA, we can put together the plan, which, as| said earlier, will be helpful
in all of us collectively and cooperatively working toward the use of advanced technology to work toward an optimal
society.
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MR. BODY: | might note that a copy of the program plan is available in the lobby, and if you |eave your

business card we will mail a copy to you towards the end of the week. Thereis, also, information on the national
workshops which ] believe are coming up near the end of this month.

Our next speaker is Denny Judycki, Associate Administrator for Safety and System Applications within

Federal Highway Administration. Highway safety, technology applications and the overall ITS program are under
his direction.
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Dennis Judycki
FHWA

MR. JUDYCKI: | just told Bill that he helped out a great deal in keeping my remarks shorter with what
he has covered. We will cover alittle history from my perspective and possibly chat a little about some of the
activities that are important at the federal level that you should be aware of, although they have been touched upon
off and on throughout this morning’s sessions.

Those of uswho wereinvolved in ITS from the very beginning over thelast eight or nine years have grown
up with the task of bringing an I TS program forward from the culture of atraffic operation perspective and clearly
wewere dealing with operationally putting in place activities that dealt with incident management programsfrom an
efficiency of a system perspective. Thereis no question about that. Y et looking to the vision of something that had
been discussed even 20 years ago of advanced highway systemsit isremarkable how far we have come. | think that
certainly we have been championsaswe moveaong. We have been advocates for the program and hopefully have
not oversold the program. But certainly as technology has advanced it became important that we focus on how to
manage not only the technology, but to a great extent what we are dealing with is looking towards the capabilities
of being able to provide information to travelers that will help us all out in our day-to-day lives.

The fixation on mobility should be set aside. The issue of throughput and capacity is discussed and is
important. Operational efficiency of a system is critically important, but | think that as you look at the department’s
strategic plan, the safety aspects, the productivity aspects, the quality of life aspects that we are all concerned about
here has been brought into the program as a dimension that is critically important and fundamental to the success of
what we now call ITS within the Department of Transportation.

We have come along way in the last few years. In fact, the ITS program has really almost become a
movement more than it is a program in defining where we are going to be at the end of a given period of time. We
started off in 1990, just three or four years ago with a program level, at least from federal resources. of some $4
million to a program that is somewhere in the vicinity of $200 million.

Earmarking was mentioned this morning. | think it is probably important to note that thereisalot of
congressional interest, as everyone is aware. Last year somewhere in the vicinity of 90-something, closeto 100
percent of the dollars that came out of our |egislation was actually earmarked for specific projects. Not that all were
not good projects | think that that isimportant to recognize that much congressional interest as to where that money
isgoing and how it isto be used will continue. This year the explicit earmarking is down to some 90 percent of the
money that was authorized through the ISTEA legidlation. And once again, the authorization is to some very good
ITS advancing technologies, institutional study types of projects. Nonetheless, there are still some that we would not
have selected if we had gone through a program planning process and put forward those that best suited the national
goals and objectives.

| should mention that currently there are probably in the vicinity of 6 to 7 million dollars a year that we are
putting into institutional legal issue studies and analysis as part of our program planning to address areas such as
societal impacts and environmental impacts. The transition has taken place quickly. It is a comprehensive program
that is getting alot of attention and | think that it isimportant that it be viewed as part of the bigger transportation
picture.

The name change is an issue that we have talked about a little this morning. | will just mention the
department is involved in that discussion as ITS AMERICA works towards its board of directors meeting in July.
Thereisno question that I TS to many misrepresents the true character of the program and its content. It isnot only
an issue of an organizational name, ITS AMERICA, but also an issue of a program name. Obviously there are alot
of stakeholders, including Congress and others, that will be involved in the discussion over the next couple of months
astowhat itiscalled and how it is perceived. | think the important thing is something that Jim Costantino brought
up and that is that it is an ever-expanding program that, in fact, does have broad goals and a vision that goes way
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beyond the perception of the traditional highway program and system and gets at the quality of life that we are all
trying to improve.

The user service approach was one of the ways that we used to make that transition from the hard side
technologies and looking at traffic management systems to considering the consumer, the user of transportation, as
the target of opportunity and the vehicle through which we needed to communicate the program. There was a
comment earlier about making sure that those user services were much more directed towardsindividualsand | think
that that is something that we need to consider.

Bill Spreitzer talked about some of the programs and their impact. | am not going to repeat that. | think
that we have talked about some of the efficiencies that can be built in through public transportation, traveler choice,
efficiencies in traffic control signal improvements and some of the enabling technologies that should influence public
policy. That is something that, as you break out into the workshops, you should address because ITSinitself isa
vehicle to address some of the broader transportation public policy issues such as congestion pricing. But the program
itself is not the solution to getting to the broader public policy issues. Itisaforum that certainly will provide some
of the enabling technologies and needs to be discussed as the program evolves.

The strengths of the program | think are in the national management of the program. This has grown,
although quickly, with strength and it has grown with a conviction that putting together a national program everybody
can hold up and align themselves with will give us strength as a nation in moving the program forward. | think that
ITSAMERICA has done atremendousjob in reaching out and providing the vehicle through which that discussion
can take place. The national program plan isunique. It isaunique partnership in that it is not a document that either
carries an ITS AMERICA logo or a Department of Transportation logo or any other logo on the front cover. It is
truly intended to be a document that is built throughout the ITS community on a national basis and a product that
wewill al be ableto hold up and say that thisis not only the vision of where we should be going with the ITS
program but tactically here are some ideas of how to get there.

The uniqueness of that partnership provides an opportunity for al of usto make a meaningful impact, and
| would invite you to join that process asit is the opportunity to take the environmental and societal issues program
forward to that level that is going to help us to develop the long-term vision that is so important to us.

System architecture is something that has been discussed a couple of times. We will be developing a system
architecture evauation process that will look at both technical aswell as societal impacts as we evaluate the system
architecture The schedule that we are on is to, by this fall, have four competing teams that right now are working
on system architecture. This fall there will be a more open discussion of those architectures. There will be a
selection process in which an architecture will be selected to be pursued more vigorously. About ayear and one-half
from thisfall, someplace in mid-1996, in the summer of 1996, there will be the development of an architecture that
we can adopt nationally for ITS. The importance of that architecture process obviously isto develop aframework
within which, not only will there be a description of the program and its application, but also an ahility to develop
standards and protocols that will provide flexibility to our industry with some direction as to how standards and
protocols should be developed for application.

Operational test programs have received alot of attention. There are some, for those of you who have not
seen some of the operational tests that were just recently selected, we have just announced ancther 17 on top of the
40 that were under way already. A few of the new tests are in addition to the major areas of emphasis, such as public
transportation, commercial vehicle operations and Mayday alert system operational tests. Thisround of operational
tests focuses attention on environmentally based activities. and we have two or three that we are dl interested in
keeping our eye on, one in Idaho where the partners will evaluate the feasibility of remote sensing technology to
monitor emissions of all vehicles. In that test the objective is to judge the relative contributions of county-based
vehicles versus out-of-county vehiclesin residuals generation.

Another operational test will deal with the diagnostics of the vehicle itself so that the driver of the vehicle

will be better informed as to the nature and quantity of emissions. In Minnesota, there is technology that will be
tested for wide-area emissions detection from roadside sites.  We think that this adds a new dimension to our
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operational test program that will be very important to us in the long term.  We will be announcing another
operational test solicitation sometime within the next few months and welcome any suggestions as a result of this
workshop or individually asto major areas that might prove to be beneficial from the societal benefit perspective.

Finally, | would just suggest that deployment isthe key. If, as Tip O'Nelll said, “ All politicsislocal,” then
all deployment islocal, too, and we can certainly open up the process and assure ourselves that we have a national
vision for the ITS program that is consistent with reaching out and providing societal benefits as well as mohility,
safety and productivity. But when you come right down to deployment, deployment is going to be the judge of not
only the marketplace but, also, of state and local government adoption as application takes place throughout this
country with product services, ingtitutional arrangements and public-private partnerships that have value. Those
deployment activities need to take place through traditional established institutions. The MPO's must get involved
much more aggressively in the process than they areright now. Certainly local governments must address some of
the policy issuesthat are facing us. such as pricing, that are so important if, in fact, we are going to use ITS as an
enabling program.

Again, my charge would be that you look at the program plan as an opportunity to become more actively
involved. | would suggest, as mentioned earlier, that the involvement be much more than just commenting through
afederal docket exercise or through a series of outreach meetings stating that the program plan is being put together
by a group of volunteers who, to a large extent, are rolling up their sleeves, sitting around a table and providing input
as to what that vision, what the tactical element should be in order to proceed with the ITS program.

Thank you very much, and | look forward to working with you in the workshops.

MR. BODY': Please join me in thanking both of our speakers for the interesting perspective on the past,
present and future capabilities of the ITS program.

Tom Horan has a couple of announcements before we break for lunch. Our lunch speakers today are Fred
Krupp, the Executive Director of the Environmental Defense Fund and Larry Dahms, Executive Director of the
Metropolitan Transportation Commission.

DR HORAN  First, what you have heard this morning started out with the vision of ITS. Now we have
heard some of the program details and the program plan so that we all have a sense of the landscape.

This afternoon, after Fred and Larry Dahms, whose talks will begin at twelve-twenty, have finished, we will

hear some of the papers that have been prepared for the conference. We then move forward to hear from you through
the breakout group discussions and what you think the priority issues are.
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JOSEPH L. FISHER MEMORIAL LECTURES

Dr. J. W. Harrington
Director, Graduate Public Policy Programs, George Mason University

INTRODUCTION

DR. HARRINGTON: | am very happy to be here and thrilled to present our two Joseph L. Fisher
Memorial lecturers. First, | would like to introduce you to Mrs. Fisher and ask if she would stand. | am very happy
that you could join us today. | will introduce each of our lecturers in turn and then remind us of the vision and
accomplishments of Joe Fisher.

Our first speaker, Fred Rrupp, is the Executive Director of the Environmental Defense Fund, a national
environmental organization that links science, economics and law to create innovative, economically viable solutions
to today’ s environmental problems.

Mr. Krupp was a key figure behind congressional passage ofthe Clean Air Act which employs an innovative
and economically sound EDF acid rain reduction plan, and behind the McDonald’ s Corporation’ s decision to adopt
a 42-point solid waste reduction plan including the phase-out of the foam clamshell boxes. Since Krupp joined EDF
in 1984, its annua budget has increased from $3 million to more than $20 million. Full-time staff has nearly trebled
from 50 to 140. Membership has expanded from 40,000 to more than 250,000, and new regional offices have been
opened in North Carolinaand Texas. A member of the President’s Council on Sustainable Development, Krupp
serves on Governor Cuomao’'s Environmental Advisory Board and on the boards of Resources for the Future, the
National Environmental Education and Training Foundation, the Connecticut Fund for the Environment and Columbia
University’sLamont-Doherty Earth Observatory.

Krupp is a graduate of Yale with alaw degree from the University of Michigan. He has been a visiting
fellow in environmental law at both schools.

Our second lecturer, Lawrence Dahms, has been Executive Director of the Bay Area Metropolitan
Transportation Commission or MTC for over 16 years. He serves a 19 member governing board composed almost
entirely of loca elected officials. They, in turn represent the nine counties and 100 cities of the San Francisco Bay
Area. Mr. Dahms' career hasincluded positions with the Army Corps of Engineers, California Legisative Analysts,
BART, ADL and CALTRANS. He is a member of the boards of directors of the ENO Foundation for
Transportation, ITS AMERICA, Cdifornians for Better Transportation and past Chairman of the Transportation
Research Board Executive Committee.

In addition, he actively supports the work of the National Association of Regional Councils and American
Public Transit Association. Larry hasaBS in civil engineering from San Diego State University and an MBA from
Sacramento StateUniversity.

Each of our lecturers has agreed to limit his presentation to 15 minutes which is a shame given their
expertise, but a necessity given our schedule today. There will be no Q& A at the end. | hope that if you have some
burning questions that you will be able to talk with each of them immediately following their presentations.

Joe Fisher, for whom this lecture set is named, was born in Pawtucket, Rhode Island in 1914, where he

gained alove of the wilderness. He attended and graduated from Bowdoin College in Maine and spent the years 1935
to 1945 as a resource economist.
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After military service during the Second World War, Joe and hiswife, Margaret or Peggy as sheis known,
moved to Cambridge. Massachusetts, where Joe earned a Ph.D. in economics.

From 1947 to 1954, Joe served as Executive Officer and Senior Economist of the President’s Council of
Economic Advisers. In 1954, he joined Resources for the Future and became its president in 19.59. He remained
at Resources for the Future until 1975, because in 1974, he was elected to Congress from Virginia s Tenth
Congressional District. Fisher’s public service continued in 1982, as Secretary of Human Resources in the cabinet
of Virginia Governor Charles Robb.

In a brief biography, Reverend Ken Beech writes, “ Looking back upon his public career Joe Fisher took the
greatest pride from his contributions to federal environmental policy and his successful role in creating the Bill of
Rights for Handicapped Personsin Virginia”

In 1986, Joe was appointed distinguished professor of political economy and special adviser to the president
of George Mason University, where he served until his death in 1992.

He wrote extensively for academic and policy audiences. | will close by quoting from two sermons he wrote
for Unitarian Universaist sermons with his wife which relate directly and eloquently to our purposes here today.

First, “ Environmental protection has to be approached as an dl-pervading strategy at al levels of government
and society; education, prohibition, economic incentives, international conventions and changes in persona behavior
will al have roles to play. New compromises that sustain both the economy and the environment must be arranged.”
Finally, “Inspiration, the necessary forerunner of great thoughts and great actions comes out of a depth of experience
out of an awareness of living, in this case the experience of living with and in nature. Emerson advised, “ Hitch your
wagontoastar.” Did he mean “aim high” or “align yourself with nature”? | think he meant both. They are one
and the same.”
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Fred Krupp
Executive Director, Environmental Defense Fund

MR. KRUPP: Thank you, J. W., it is a great pleasure to be here and a special honor to be associated in
thisway with Congressman Fisher’sgood name. | have followed his career for years and am, as a part of Resources
for the Future, familiar with the wonderful course he charted for that institution. as well as his good work on the Hill.

In listening to your introduction of me, J. W., and you choosing the McDonald' s story to highlight, |
remember well when we at the Environmental Defense Fund, a national non-profit environmental group, better known
in the early years for suing than working with big businesses, decided to embark on this coursein 1989, of working
with McDonald's, one of the biggest corporations in America, we thought we were taking alittle bit of arisk, and
McDonald’s thought that they were taking a bit of a risk working with us.

It could have turned out differently. As a matter of fact, the anxieties that we had in entering into the
relationship continued even after the 42 point plan was adopted. Editorial writers around the country praised the idea
that, now in this new era, environmental groups and businesses can work together. We were quite anxious about
being criticized from the left wing, and we heard one day that indeed, a weekly paper called the Rolling Stone was
going to do an expose of why EDF would work with McDonald's.

| went off on vacation, and when the article came out | had given instructions that only if it was bad send
it to me right away, otherwise | wanted to be on vacation that week, and much to my chagrin | came home one day
with my threelittle boys and my wife from the beach, got back to the place we were staying in, and on the doorstep
there was this Federal Express package.

| put my three boys to bed and opened the article, and surprisingly even Rolling Stone was congratulating
the environmental movement for maturing to the point where it could work with abig corporation and get something
good done, but then | came to the damning line, which happened to be a description of me, which caused theoffrce
to express mail it out to me. It said, “Fred Krupp, the dlightly nerdy” -- “but persuasive Executive Director of the
Environmental Defense Fund.” | handed the article to my wife. It was mostly good about what we had done anyway
except for that line, but when she got to that line, she looked at me, and she said, “Fred, you didn’t tell me that the
reporter interviewed you in person for this piece.”

| did tell that story to my board of directors using it as an example of how they really had to pitch in and
influence what journalists were writing about us, and in fact, it turns out that the reporter is a young fellow whose
father is a partner with one of my board members, and | said, “ Now, come on, if we were doing things right we
would have given amore favorable impression of me,” and the board member shot back, “ Y ou do not understand,
Fred, it was thanks to me the word ‘ slightly’ was inserted.”

Anyway, | am delighted to be here. | am delighted to have the Environmental Defense Fund cosponsoring
this conference. It is great to see engineers, environmental experts, community leaders, corporate and government
officials al seeking common ground as we assess the tremendous new technologies that will shape America's
transportation future.

Thisis an effort that | believe is vital to our environmental, as well as our economic heath because
transportation is so vita to both of them.

By focusing on innovations that can reduce pollution, serve al communities and make economic sense, |
think we can help assure the future quality of our life in our cities, our suburbs and even our rural towns over the
next century.

Thismorning it was described that intelligent transportation systems including intelligent vehicle highway
systems will have amagjor impact on our life style and our communitiesin yearsto come. | think the advanced
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information and communi cation technol ogies can give us a much more accurate picture of the flow of goodsaswell
as of people, the use of energy, the production of pollutants, and in general a much clearer picture of al that is going
on in our transportation systems than we now have. More data, better accounting of the true costs of the various
optionswill allow consumers, communities and corporationsto makeinformed, truly intelligent transportation. The
interesting thing about these systems is that they can feed on the flow of data and become self-managing once we
decide what the goals are.

Aswe are deciding how to improve a transportation system or to prevent pollution or to reduce waste, | think
some principles apply in al fields, and that is that we get the best results from processes that set high goals but
encourage flexibility and innovation in achieving them or better yet surpassing the goals we set. At the
Environmental Defense Fund, we spend alot of time looking for opportunities to make America' s two-decade-old
system of regulation more effective and efficient.

| think the need for improved transportation decision making is clear because there is a real frustration
growing among Americans with large government bureaucracies that often fail to produce the promised results. |
think the only way we are going to build political support for greater breakthroughs is to find methods that produce
the maximum results at the lowest cost, and that means developing completely new types of regulations, ones that
set strong performance standards and use incentives to encourage innovation in how we attain those standards. The
conceptreallyissimple. It can be boiled down to afew words. Here is the target. Hit it by any means you can that
does not involve cheating. Miss it and you pay.

| think too many of our existing statutes are unnecessarily complex, redundant, rigid, costly, and to me even
incomprehensible at times. The whole assemblage of laws sometimes looks more like a Rube Goldberg apparatus
than a smoothly running machine. The time now has come to forget about one-size-fits-all standards that apply to
every factory or every facility and ook for anew way because the one-size-fits-all mentality makes the environment
aloser. The standards typically are watered down to the lowest common denominator when we could achieve greater
pollution reduction with more incentives and more flexibility. What is more the top-down mandates and many
environmental regulations offer no incentives for bottom-up innovations that are often best found “on the factory
floor.”

In the transportation sector it is less than crystal clear from the outset how these principles apply. What we
do know is that intelligent transportation system technology can be an important tool to promote win-win results.
Theintegration of information communication and control systemstechnology al ready have occurred in other places
in the economy and massive gains in efficiency have been achieved. These tools can help us, in a major way, address
the key problems in transportation.

Intelligent transportation technologies on roads, for instance, and in cars and trucks and buses that are
currently being developed by hundreds of companies and public agencies are being refined, | think, before we have
clearly identified what the goalsare. Aswe are poised as a society to invest so heavily in such projects, we have
to develop the analytic capability to evaluate the likely impacts, as well as define what is it that we are trying to
achieve. On the analytic side | am very pleased to see the Department of Transportation has recently increased
funding for this type of modeling, but so far we are concerned that the development of these technologies has
followed a course that threatens to repeat the mistakes of the past, increase suburban sprawl, air pollution and
dependence on automobiles and imported oil while further reducing the ability of people to walk or bicyclein their
communities,

| think there is a danger that intelligent vehicle highway systems will simply extend the problems that we
have now, an overdependence on subsidized automobile transportation, an overdependence on the land use mistakes
we have made in the past.

Nevertheless, appropriately directed, intelligent transportation systems can be a vital tool for using

market-based mechanisms to improve air quality. They can help speed the integration of demand management and
transportation opportunities in planning, aswell asto more fairly assess road use and parking fees.
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Such systems can reduce the large and hidden subsidies that now encourage overdependence on the
automobile and they can help shift the financial burden for maintaining these systems away from taxpayers to the
highway users. Thus, market forces can spur the development of new smart public and private transportation services
to better meet the fast-paced demands of the next century.

My hat is off to outfits like Federal Express who have created ingenious uses of computerized information
flow systems to move parcels from point to point, but in a country where we value people and their time and their
health, including protection from air pollution, perhaps more than parcels why not use intelligent transportation
systemsto create transit and paratransit options for people to move from point to point speedily and safely with less
congestion and air pollution?

Thisislargely unexplored territory that demands simultaneous and coequal development as the system is
designed so that we are paying attention not only to increasing the number of cars we can put on our infrastructure
but increasing the ability of people to move efficiently and cost effectively from place to place.

This appliesto freight, as well as people, of course, and | want to, also, say that what is key isthat when
we move into designing and deploying new ITS systems, we need a public-private partnership that will require broad
acceptance from the general public, and that will require a more participatory approach.

The legitimate goal for me that intelligent transportation systems can help achieve is to squeeze extra capacity
out of the existing infrastructure. That is alegitimate goal. It is one, making our neighborhoods safe for pedestrians
and hicycles; and, actually facilitating such uses. Reducing accidents, saving livesis a third goal and a fourth is using
these systems to increase transportation efficiency, defined as reducing pollution per passenger mile traveled or per
pound of freightage traveled.

The point though is not so much that EDF should be defining what are legitimate goals, but that the public
has to be included in the process, and that projects, to be worthy of support of the Department of Transportation and
Secretary Pend's fine reputation and to be worthy of this country, we need to have an open process. It isno secret
that the Environmental Defense Fund has been constructively critical of ITSAMERICA, suggesting that charging
afeeto participate is inappropriate, more than that unacceptable.

We appreciate that a discount has been afforded to six groups, but the fee should be waived entirely for any
non-profit group that requests membership. We appreciate that the FHWA has thanked us for our views, and we will
appreciate swift action by FHWA or Secretary Pena that corrects this unfortunate exclusionary practice.

When $300 million ayear of public dollars are going to be spent to devel op this powerful new technology,
public participation should be embraced, and those who call for it should not be accused of, quote, creating disruption
and potentially damaging the perception of ITS AMERICA.

The damaging perception is created by the exclusionary practice. It istime to broaden the board of ITSto
include environmentalists. It is time to get on with opening ITSAMERICA up, if it expectsto play arole advising
the government of this country on such an important new technology.

Minimal targeted modifications in the design and structure of intelligent vehicle highway systems would
enablelocal authoritiesto limit speeds el ectronically on selected roads, reduce motor vehicle accidents, air pollution
and energy use. Such a strategy could produce more livable communities. It could also lead to the devel opment of
air pollution reductions that could be traded under the Clean Air Act as mentioned earlier. Ultimately these systems
could allow us to achieve simultaneously pollution reductions, efficient transportation, a stronger economy and a
healthful environment. That is the challenge for all of us. That is the challenge for ITS AMERICA. Working
together | think we can find ways to achieve our legitimate multiple goals simultaneously.
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L awrence Dahms
Executive Director, Metropolitan Transportation Commission
& Chairman, ITS AMERICA Board of Directors

MR. DAHMS: | join Fred in being honored to be associated with Congressman Fisher in this program.
| prepared for this session with the idea that | am a representative of ITS AMERICA addressing an audience of
environmentalists.

The conference attendance list, however, reveas that only approximately onein five here seem to be
identified with environmental groups. My presentation will work anyway, if | am able to assume that the ratio simply
reveals there are more in the transportation community interested in the environment than there are environmentalists
interested in transportation.

Inarecent ITS review article entitled ITS and Socia Policy, Pat Waller asked, “ What have we learned in
the last 35 years, and how can we use our experience to improve the decision and policy making processes as we
embark on the next major era of transportation in the United States?’

Pat then begins to answer her own questions as follows: “ First and foremost we need to reconsider how we
envision the role of transportation in our society. While historically transportation has been defined as the safe and
efficient movement of people and goodsin our society, it is far more than that. In Americatoday, transportation is
an essential component of health care, education, employment, recreation, culture, maintenance of tieswith family
and friends and all that makes life worth while.

“ Transportation is what enables individuals to become full-fledged participating contributing members of
society and what enables communities to work the way they can and should. In this day and age and in this society
transportation isanecessity. We need to recognize that when we make decisions concerning infrastructure, highway
location, modal choice and intermodal facilitieswe arein effect making social policy. We do so either inadvertently
as was often the case with the interstate highway system or consciously and conscientiously asis our option at this
point in history.”

| am sure that Pat would agree her conclusions that the impact of transportation decisions extends to the
environment as well as social policy, and that after al that is why we are here today, to advance the cause of mobility
in the context of beneficial environmenta and socia policies, but that we all know, is much easier said than done.
To capture the challenge as it applies to intelligent transportation systems consider how David Burwell posed itin
hisITS review article, Is Anyone Listening to the Customer? “ A struggle looms over the heart and soul of the ITS
program. What are its objectives; who benefits; who pays and who decides? The answer to none of these questions
isclear, but ISTEA with its broad, multiobjective mandate makes it clear that these questions are too important to
be left to the vendors of ITS systems alone.”

David isright. Intelligent transportation systems: What are the objectives? Who benefits? Who pays’ And
especially, who decides? | would like to posit that the question of who decidesis central to the goal of promoting
socia and environmental objectives.

Just as the medium is the message, the process is the product when it comes to complex transportation
decisions. To the extent that the decision-making process embraces all the interests with a stake in the outcome, the
final product is going to be responsive to environmental and social needs. David concludesit is al too important
to leave to the vendors alone. | think the vendors would agree with that, too. The engineers among them might even
identify as | do with Senator Moynihan's observation, “ Theirs admittedly is an unjustly maligned profession. Nothing
in the training or education of most civil engineers prepares them to do anything more than build sound highways

cheaply.”
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Having launched my career asacivil engineer, | would only quibble with the adjective “cheaply” foundin
this quotation. So, the vendors in the audience and | are tarred with the same brush by David Burwell and Senator
Moynihan of having perspectives that are too narrow to satisfy the more demanding objectives of a transportation
system, be it intelligent or not. We admit it, must correct it and must get on with it. If we can stipulate then that
the disparate points of view of the attendees of this conference and of awider range of individuals and organizations
not represented here are dl critical and need to be included in answering the who decides question, then how is that
to be accomplished?

In large measure the marketplace is aready deciding and will continue to decide. The intermodal
community, for example, isnot waiting for U.S. DOT or ITSAMERICA. Itismaking effective use of information
processing in order to satisfy real live customers right now.

As David Burwell suggests, however, the leve of public investment in the ITS industry demands and
deserves a more deliberate approach to resolving the who decides question. Here ISTEA stepsin as a powerful
catalyst characterized as the cusp of arevolution by former TRB Chairman and University of Virginia ProfessorLes
Hoel. ISTEA isabout many things, most importantly explicit recognition of the power of partnerships to reconcile
competing objectives. Thus, the act that authorized major funding for ITS research and development, also, mandates
extensive outreach in its conduct.

Central to the extensive U.S. DOT and ITS AMERICA outreach program is the system architecture program.
Noble asits intentions may be to be inclusive and as important as the architecture program is, it falls short of
achieving sufficient expansion to answer the who decides question adequately for several reasons. First, it suffers
in perception at least because it is directed by teams of vendors. Second, at this early stageit isnot yet well enough
defined to permit incisive analysis by outsiders. Third, it is at once both too comprehensive and too complex for
amost anyone new to the sceneto grasp, and finally, and probably most importantly in the long run, the architecture
program focus is on compatibility of interacting designs of individual components of the system or systems.

This compatibility objective is worthy and necessary but it does not necessarily address the larger questions
of social and economic policy.

Another series of opportunities for participation is found in the field operations tests. Thereare now, | say
amost three dozen, but Dennis Judycki noted a minute ago more than 50 spread around the country. So, itis
impossible at this stage to generaize as to any common thrust. My organization is the cosponsor and manager of
one, Trav Info. It will collect real time system performance data to be formatted for immediate access by the public
to assist in trip planning and route corrections.  The public-private partnership experience epitomized by ITS
AMERICA is extended through Trav Info to the San Francisco Bay Areawhere we have nearly 50 new and active
players from Silicon Valley and defense conversion sectors advising our Trav Info development team.

The choicesto be made in the design of Trav Info, however, tend to focus on the ultimate division of labor
between public and private providers of the information and the extent of information available to the general public
versus packaged for specific audiences.

This field operations test then only begins to scratch the surface of the social and environmental questions
that may be of interest to the audience here today. U.S. DOT ‘s early deployment grant set the stage for another
broad range of discussions concerning objectives to be served and trade-offs to be made as the use of emerging
technology is considered.

Intheory, at least this offers the chance to consider a broad range of regional objectives and choices. Here
again, my organization is the manager of a project funded by U.S. DOT . The promise of this broader viewpoint
depends particularly on how well my agency and my peer agencies involve a broad spectrum of interests.

For U.S. DOT, ITSAMERICA and the environmental community, asecond challengeis gleaning common

threads of opportunity from these far-flung exercises. This genera review of the processes in place to begin to
answer David Burwell’ s who decides question probably is beginning to sound to you, as it appears to me, to be al
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too abstract. So, to liven things up some, let us consider the nature of some of the choices that will have to be made.
Based on our experience in the San Francisco Bay Areato date, some examples have emerged, such as the choice
between sectors, that is public and private associated with Trav Info as | have aready discussed.

There are, also, choices between levels of government responsibility as in the case of freeway ramp metering
that smooth the flow on the state system but at the expense of local system problems at least as seen by loca officials
in my community. Thereisachoice between system expansion in the form of more lanes and interchanges versus
system operation devices and strategies as envisioned in CALTRANS traffic operations system of which ramp
metering capability is but one part.

MTC will adopt its first regional transportation plan, guided by the stringent financial guidelines of ISTEA
later this month. The expansion versus operations and maintenance debate was pronounced in the extensive outreach
employed in the course of writing the plan.  On the near horizon are other interesting choices to be made as pointed
out by others such as Pat Waller and Tom Sheridan in the latest ITS review.

In discussing questions of equity Pat Waller observes that the public investment in system access can produce
uneven benefits. For example, she notes while safety belts are effective in and of themselves, aMayday signal is
useless without a support system that detects the signa and relays it to another responder system that provides care
and transportation to a health care facility.

While public monies provide these support systems, “will only the affluent reap the benefits in the near
future?” Do we have feasible choices to make in remedying such circumstances as raised by Pat?

There are even choices between the influence of professions. Tom Sheridan points out the conflict in the
viewpoint of attorneys and human factors engineers as follows from his article. “Product liability attorneys insist that
products are defective unless there is awarning against just about every conceivable misuse, as either adisplay, a
panel label or an item of operating instructions. However, common sense, well corroborated by human factors
research, suggests that there is alimit to the number of different displays or warnings that an operator can tolerate
and that the best way to minimize accidents is good design with necessary information sufficiently integrated to allow
the operator to perform the primary task reliably.” And, of course, there are choices to be made in the application
of our new-found tools. Truckers, for example, appreciate the through-put opportunities offered by use of
transponders but worry about the pricing and regulatory uses of these tools.

We will make some of these choices as part of a regional process and others will be pre-empted by the
market or national decisions. Thus, as regional players we are as concerned and as challenged by the who decides
questions as this audience of environmental playersis. Now. lest | lead you astray, | do not want to imply that once
we iron out the who decides, who benefits and all the other fundamental questions that all will be smooth going for
intelligent transportation systems.

Inan article by Don Camph for STTP, he calls attention to the quote, high-sounding policy statements that
can be found in transportation bills going back 40 or more years. In praise of ISTEA he observes that the reason
it is a step forward is that it translates a policy vision into specific provisions linking general policy direction to both
planning requirements and funding mechanisms which he then describes.

| share his optimism but | am painfully aware of the wrorg turns that can be taken on the road to
implementation.  An article in the Urban Transportation Monitor dated.May 13, may help to explain some of the
difficultiesthat lieahead. It describesthe conclusions by the Federal Highway Administration after conducting 35
workshops involving more than 1400 professionals involved in incident management.

What did FHWA discover? Policy decisions made by management often do not find their way to the
operator’s level or are misunderstood. Thereis very little knowledge of any agency’s capabilities by members of
sister response agencies. Thelevel of cooperation that exists among agenciesisnot nearly asgreat asit is perceived
to be and the best state-of-the-art equipment is wasted if the agencies do not talk to each other.
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If this partially describes the results of interaction among professionals having fairly narrow and common
objectives performing long-standing joint functions, what does it portend regarding the results of policy decisions
made in Washington irrespective of whom the “ who decides group” is?

Such long-term concerns aside, there is an excitement that naturally flows from the search for structure in
an inherently unstructured world. | like to think of my own organization, MTC, as an experiment in good
government where process is our most important product.

As such, we are at the apex of alittle slice of democracy. Our basic task is to bring partners together to
produce better decisions about mobility and the environment. Inatechnically much more complex environment and
on anational scale, ITSAMERICA isan experiment in public-private partnership also operating as alittle slice of
our democracy. Inits short life, ITS AMERICA has moved from civil engineersto awide spectrum of system
engineers and now struggles to embrace a much wider audience.

Such isthe natural evolution of an organization aspiring to improve mobility in a positive socia and
environmental context. Even aname changeislikely from ITSto ITS Americaor It's America. It's Americawhere
everyone has a voice and must be encouraged to useit.

DR HORAN: Thank you very much, Larry, Fred. Next we have presentations of some of the papers that
were written for the conference. | would note by way of introduction of these papers that we have heard a theme
develop, an organizational theme about ITS AMERICA or not ITSAMERICA. That is one important subject of the
conference. There are several additional subjectsto the conference regarding what environmental impacts should be
considered what kind of impacts they might be, and what socia impacts might there be, and these are all the subjects
of the following presentations and papers to follow.

Mr. LeeMunnichisasenior fellow and director of the State and Local Policy Program at the University
of Minnesotawill moderate these presentations.  Lee has been akey participant in the planning of this conference
and in guiding the development of the papers which you al should have and which were cosponsored by CALTRANS
aswell.
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CONFERENCE PAPERS
POLICY OPPORTUNITIES AND CONSTRAINTS

Moderator: Lee Munnich
Director, State and Local Policy Program,
Hubert H. Humphrey Ingtitute of Public Affairs, University of Minnesota

OVERVIEW

MR. MUNNICH: Thanks alot. Tom. Could | ask the panelists to come up in front? Before we begin the
panel presentations | wanted to explain some of the thinking behind this conference. Y ou may have figured out that
there are a couple of purposes to the conference, representing interests of different groups involved and how to make
it auseful conference.

First of al, itisapolicy conference. It builds upon the work that Tom Horan and others at George Mason
University have been involved with in the last two yearsfirst at Asilomar and then at Diamond Bar. Thisisa
continuation of that dialogue.

Secondly, it is aresearch symposium. You should have all received up a copy of the papers that were
prepared for this conference. Twenty-three papers were prepared. Some of those were short papers, five pages, and
some were full papers. We intend to draw upon these papers for the proceedings that will come out later.

There are two parts of the program where papers will be presented. During the next two panels we will
be presenting selected papers by authors in the four major areas that will be the categories for our breakout groups-
- new strategies and technologies, energy and environmental implications, institutional issues and societal
implications. Y ou will see that we have selected one presentation for each of the, panel topics.

There will be overlap between these areas; however, we have selected authors who could focus primarily
on the topics. In addition to these breakout sessions, we have created an opportunity to hear from and discuss the
papers by other authors aswell. There will be an authors' roundtable this evening at eight o' clock, moderated by
Candace Campbell, a fellow at the Humphrey Ingtitute. At the roundtable, we will have presentations and discussions
by the other authors.

Tom asked if | would do a brief overview of the papers. It isdifficult given the amount of information in
these papers, but | will try to briefly identify what some of the topicsare. Thisis not a substitute for A, reading
the papers, or B, attending the authors’ roundtable.

In the area of new strategies and technol ogies Bob Behnke's paper talks about a smart community system
a user-friendly, taxpayer-friendly and environmental-friendly way to reduce traffic congestion, gasoline
consumption and air pollution and to increase business employment, education, recreation and other opportunities.

Patrick DeCorla-Souza identifies a least cost approach for comparing IVHS, land use, management and
multi-modal infrastructure alternatives in order to comply with ISTEA and the Clean Air Act Amendments.

Cathleen Santeiu identifies some near-term applications of radio frequency identification technology in the
areas of electronic toll and traffic management, commercial vehicle operations and automatic equipment,

identification suggesting that these would favorably impact on environmental aspects of providing more efficient,
productive and safe transportation systems.
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Sally Spadaro has prepared a paper on intelligent transit information systems that addresses three concepts
which bundle intelligent technologies for the purpose of improving transit through transit information systems. Ellen
Williamsin her paper on high-technology transportation and the information highway, a global market strategy for
the U.S,, introduces some of the issues related to information infrastructure as it relates to IVHS and the potential
for improving the environment.

Allen Greenberg has provided a paper on intelligent vehicle highway systems and bicycling. His paper
examinesdirect I\VHS applications for bicycling. other applications that will affect bicycling, and assesses the impact
of major proposed IVHS technology projects on the bicycling environment.

In the second category of energy and environment impacts, Monty Hempel talks about integrating goals of
air quality, energy conservation, mohility and access in intelligent transportation policy. Jin-Ru Yen, Hani
Mahmassani and Robert Herman's paper addresses the energy consumption implications of telecommuting and predict
results or potential savingsin three Texas cities, Austin, Dallas and Houston.

Simon Washington and Randall Guensler examine carbon monoxide impacts of automatic vehicle
identification tolling operations. Matthew Barth on evaluates the impact of IVHS on vehicle emissions using a modal
emissions model and, in particular, builds acceleration and deceleration into the model. Finally, in that genera
category Cheryl Little and Jean Wooster have provided an informative paper that actually identifies operational tests
that have an environmental component and they assess the evaluation potential of those projects. This includes
international, as well as U.S. operational tests.

In the last two areas of social, economic and ingtitutional issues we have a paper by Barbara Kanninen which
presents the economics of IVHS in avery understandable form for non-economists and suggests some of the
implications for smart cars, smart streets and smart transit.

Peter Roudebush and Harry Matthews discuss intelligent transportation systems, building consent for
post-Cold War transportation initiatives, and appropriate for D-day, have gone back to World War 11 to trace the
changes since that time. Dave Van Hattum and | have prepared a paper on |VHS and public participation, some
challenges, opportunities and new models for cooperation.

Philip Winters and Amy Polk examine the need for mutual cooperation between transportation demand
management representatives and those involved in IVHS. Finally, Lane Swauger examines integrating IVHS
technologies with the ISTEA management systems.

Thereisawealth of information in these papers. Beyond this conference, there will be opportunitiesto use
this information as we move forward. Again, | encourage you to come to the authors' roundtable this evening at
eight o'clock to discuss these papers further.

Our first presenter today is a person who iswell known in the area of transportation and the environment.
Daniel Sperling is Director of the Institute of Transportation Studies at the University of California, Davis. Heis
a professor with joint appointments in the Departments of Civil, Environmental Engineering and Environmental
Studies and has responsihilities for transportation planning and policy analysis, energy and environmental planning,
clean car technology and transportation in developing areas. He has a new book that will be published in the near
future, which | am sure he will mention. We appreciate the fact that he was able to take the time to prepare a paper
for our conference in the midst of finishing this book.

Dan has a bachelor’'s of science from Cornell University, an MS and PHD from the University of California,
Berkeley in the area of transportation engineering.
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INTELLIGENT AND ENVIRONMENTALLY-SENSIBLE
TRANSPORTATION SYSTEM: AN ALTERNATIVE VISION

Daniel Sperling
Institute of Transportation Studies
University of California, Davis
and
Michael Replogle
Environmental Defense Fund

INTRODUCTION

A recent US DOT plan guiding IVHS research correctly notes that, “ Over the next 20 years, a national
IVHS program could have a greater societal impact than even the Interstate Highway System.” But what will those
impacts be? What could they be?

The primary thrust of current IVHS initiativesisto accommodate more vehicles more safely using existing
roadspace. The principal focus is on two sets of technologies. 1) real-time information to manage traffic flows
better; and 2) automated controls to pack vehicles closer together. A variety of other applications are also being
pursued, including transit and goods movement, but are receiving much less attention and government resources.
The benefits of current IVHS initiatives are coming under increasing scrutiny. It appears unlikely that deployment
of IVHS technologies, other than automated vehicle controls, will lead to mgjor congestion reductions or road
capacity expansions (e.g., Hall, 1993; Al-Deek et al, 1989). Highway automation could provide large capacity
improvements, but perhaps at a huge economic, environmental, and socia cost (Burwell, 1993; Gordon, 1992;
Johnston and Ceerla, 1994).

The current thrust of IVHS activities, as indicated above, has its historical origins in the highway
engineering community; it is described in detail in the 1993 Draft National Program Plan for IVHS prepared by
IVHS AMERICA. One might extrapolate these unfolding IVHS initiatives into the future and treat them as one
potential IVHS scenario. It is a scenario that could be described as a pragmatic attempt to guide the development
and deployment of information and control technologies or, less charitably, as a reductionist engineering approach
to the problem of congestion and safety.

An dternative IVHS vision is proposed here. The overarching goal inspiring this vision is increased
accessibility -- not mobility; that is, improved access to goods and services, but with little or no increase in vehicle
travel. Three complementary goals, suppressed or ignored in current IVHS activities, are also fundamental to this
aternativevision: greater consideration of the less privileged, enhanced environmental quality, and community
lighility.

Pursuit of these goals would lead to a very different transportation future than in the first scenario. Many
of the same I VHS products would be commercialized and promoted in both scenarios, with the difference being that
in this second scenarios government more actively supports products and activitiesthat benefit lower income classes
and the environment. Government marshals its R&D resources, infrastructure investments, and rulemaking authority
in such a way that goals of accessibility, equity, and environmental quality dominate the design of the overall system
architecture.  The many effects of 1VHS technologies on travel behavior, land use patterns, vehicle acquisition
decisions of households and businesses, and corporate logistical and facility location decisions are treated as primary
impacts. The power of 1VHS technologies to transform the urban and socia landscape, similar to that of the
Interstate Highway System, is acknowledged and harnessed.
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TOWARD A WIDER RANGE OF TECHNOLOGIES

This dternative vision implies avery different future. One mgjor difference is that awider range of
technologies are envisioned, as suggested bel ow. They include technol ogiesthat have been mostly ignored by IVHS
proponents. such as smart teleshopping, neighborhood electric vehicles, electronic speed controls, and emissions
monitoring devices, as well as others, such as smart paratransit, that are under the current IVHS umbrella, but not
receiving high priority.

Shopping through interactive television and other smart information systems might halt the trend toward
longer shopping trips to regional warehouse stores. (Facilitating the use o more and better information for goods
movement and inventory management by smaller businesses would also offset the trend toward large warehouse
stores and long shopping trips.)

Neighborhood electric vehicles, combined with other initiatives discussed below, can be an attractive option
for maintaining (or even increasing) accessibility and mobility. Older and less physically-capable people would
especially benefit, thanks to the greater ease of driving and the ease of incorporating semi-automated driver-assists
into low-speed vehicles. These driver aids would include enhanced collision avoidance, smart cruise control, and
assisted steering. Recent market research on vehicle purchase desires in California suggests that a sizable number
of households would purchase a small neighborhood car (Kurani et al, 1994; Sperling, 1994).

Electronic speed controls can be used on a variety of roads to provide a variety of benefits. They can be
used on residential and low volume roadsto increase overall safety and enhance the attractiveness of non-motorized
travel and small neighborhood vehicles; on arterials to smooth flows and thereby reduce emissions from gasoline-
powered vehicles (and in a manner that enhances neighborhood car safety); and on freeways to reduce speed
differentialsto improve safety and reduce emissions. Provisions could be made for manual overridesin emergencies
and for emergency vehicles such as ambulances, tire engines, and police cars.

Smart paratransit, whereby real-time information is used to connect commercial providers and subscribed
rideshare vehicles with travelers. may be the single best opportunity for substantial reductions in vehicle use.
Accordingly, it would be given very high priority in this scenario.

TECHNOLOGY AS A CATALYST FOR CHANGE

A second mgjor feature of this alternative vision is the identification and promotion of technologies that could be
catalysts for more far reaching and positive changes. The neighborhood e ectric vehicle is one example. By
presenting a viable aternative to the full-size car, these small and low-speed vehicles could be the catalyst for
renewed local emphasis on strengthened neighborhood centers and non-motorized travel. Their development and
initial deployment might set in motion a series of events that transform communities and road infrastructure.

Another example is the use of 1VHS as the enabling technology for more equitable and efficient highway
user charges. Better pricing is necessary for the long-term efficient management of our surface transportation system
and attainment of healthy air quality in mgjor cities.

LINKING TECHNOLOGY AND DEMAND MANAGEMENT

A third feature of this environmental scenario is a tight linkage of technology deployment with demand-side
initiatives in a deliberate attempt to create synergies. The benefits for both technology initiatives and demand-side
initiatives will be much greater when paired together than when pursued in isolation. For instance, efforts to price
roadspace are unsuccessful because of strong political opposition and inelastic responses by motorists -- for the
fundamental reason that drivers see few aternatives to driving. The new fees are seen as punishment, not as
incentivesto change. If road pricing were introduced as a package with new service and vehicle options, such as
smart paratransit and electric vehicles. and used to subsidize those services and products, as well as offset existing
taxes, then drivers would more willingly accept road pricing and more quickly embrace the new services and
products. Similarly, pairing technology mandates (such as a requirement for zero emission vehicles) with fees on
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dirtier cars and rebates for cleaner-burning cars would be far more effective than adopting ZEV mandates or “fee-
bates” inisolation.

SOCIAL EQUITY

This emphasis on social equity is also an important feature of this scenario. Rather than exacerbating the
chasm between social and economic classes, it aimsto close them by providing high levels of accessibility, not only
to the well-to-do, but also poorer people. Instead of 1VHS benefits accruing to affluent driversin the form of
expensive safety, navigation, and control devices, the emphasis would be on improved accessibility for all.

SOCIAL COST PRICING

Attention to distributiona effects does not, however, imply naivete about the capitalist nature of the
economy. the highest priority needs to be given to full socia cost pricing. Thisis afifth feature of this scenario.
The purchase and use of vehicles must be priced to account for the large unpaid social costs associated with maotor
vehicle use. Doing so, we note, does not necessarily place a larger burden on the poor (Cameron, 1994). In any
case, the unpaid costs do not accrue evenly across vehicles, fuels and drivers. The unpaid costs may be near zero
in some situations, such as uncongested, unpolluted areas, and huge in others, such as peak times in polluted
downtowns. 1VHS technologies can and should be used to create clever pricing strategies to target those trips and
vehicles that are most costly -- clever in the sense of being politically acceptable and not overly compromising equity
goals. Examples include fees on polluting cars with rebates for zero emission and neighborhood electric vehicles;
road pricing on congested roadways; pricing revenues used to cross-subsidize various smart paratransit operations;
and pay-offs to local residents that have their streets priced or restricted in other ways.

CONCLUSION

Most of the current 1VHS services and products will probably lead to large new markets for awide variety
of companiesin communications, automotive manufacture, electronicsand other high-technology industries. We ask
two questions, though: 1) Will those IVHS technologies provide large enough social benefits to justify large
government subsidies and support? 2) Is government being assertive enough in guiding technology development and
deployment toward the public interest? We think no, in both cases. We suggest a new vision of [VHS policy and
investments that embraces social goals of environmental quality, transportation access for al, and urban livability.
If public funds and public agencies are to continue playing a prominent role, as they should given the large public
presence in the transportation system, then a stronger social vision needs to be articulated and pursued. Expanding
highway capacity and creating a market for private business is insufficient justification. A more appropriate and
desirable IVHS vision is one premised on increased accessibility to goods and services without increased vehicle
travel, greater consideration of the less privileged, enhanced environmental quality, and more livable communities.
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MR. MUNNICH: Thank you, Dan.

Our next speaker is Michael Replogle. Michael has been codirector of the Environmental Defense Fund's
Transportation Project since 1992. He is responsible for EDF efforts to promote effective regional enforcement of
the Clean Air Act and ISTEA transportation reforms in major metropolitan areas. From 1982 to 1992, Michael was
transportation coordinator for the Montgomery County, Maryland Planning Department. He served as a part-time
consultant to the Federal Highway Administration and World Bank on non-motorized transportation planning methods
and sustai nable transportation strategies for development.

He holds an MSE and BSE cum laude in civil and urban engineering and aBA cum laude in sociology, all
from the University of Pennsylvania.
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INTELLIGENT TRANSPORTATION SYSTEMS
FOR SUSTAINABLE COMMUNITIES

Michael Replogle
Environmental Defense Fund

EXECUTIVE SUMMARY

“Intelligent Vehicle and Highway Systems’ (IVHS) and “ Advanced Transport Telematics’ are the names
which have been used in America and Europe, respectively, to describe the application of information,
communications, data acquisition, and control system technologies in surface transportation. These range from
mundane traffic advisory message signs on freeways and transit passenger information systems to visionary automated
highways where computer-controlled cars might tailgate a few feet apart at 100 mph or more.

IVHS technol ogies could reshape our communities and societiesin far-reaching ways over the next several
decades, affecting our lifestyles, environment. economic structure, and social equity nearly as much as the automobile
has over past decades. The fundamental architecture and vision of 1VHS established in the mid-1990s may serve as
a foundation for a technology-driven transformation with considerable consequences. We must ensure that these
technol ogies are harnessed to serve our long-term social, economic, and environmental goals. Thiswill requiremuch
broader public participation in IVHS policy making, the establishment of clearer performance objectives and
measures for transportation management systems to guide IVHS deployment, and broad-based assessment of the
social and environmental impacts of IVHS.

This paper discusses efforts to define the vision and future of these technologies. IVHS will help support
more sustainable transportation system development only if it is redefined as part of a broader vision. Recasting
IVHS in the multi-modal framework of “Intelligent Transportation Systems’ (ITS) -- as has been recently proposed
by the Coordinating Council of IVHS AMERICA, a US Department of Transportation (DOT) advisory group -- is
symbolic of the beginning of this redefinition process. Alternative visions of IVHS/ITS should be explored with vigor
as part of the IVHS architecture development process, which isworking to establish national system standards over
the next two years. A premature forced consensus on the vision of IVHSITS will lay the foundation for long-term
conflict rather than cooperation. It is in the interests of industry, transportation interests, the environmental
community, and society at large to seek out awin-win vision for IVHS/ITS that meets shared objectives and goals.

If IVHSITS isto serve the goals of sustainable communities and transportation, what should be the
requirements for its system architecture and its functions? The answer lies not in the selection of one or several
isolated “ user services’, but in the development and deployment of appropriate bundles of technology to ensure that
IVHS/ITS can help to manage the growth and patterns of travel demand while improving the efficiency and
performance of transportation systems. The most promising elements of IVH/SITS for meeting these objective are:

smart public transportation, which would allow bus drivers to override traffic signals to speed up
bustravel and permit people waiting at a bus stop or at home to know instantly when the next bus
is coming, and to fed and be safe when using transit.

smart paratransit systems to arrange for inexpensive share-ride taxis and to assemble carpools and
vanpools on a day-to-day or instant basis.

smart goods movement systems to help firms arrange for lower cost and |ess resource-intensive
transportation of goods using intermodal systems, improved manufacturing logistics to reduce the
need for long-distance shippin g, and improved information, communications, and delivery services
to help individuals purchase goods from home or local stores.
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the automated collection of parking and road user feesto reduce taxpayer subsidiesto driving and
allow market-based pricing of scarce highway capacity during rush hours, with rebates of surplus
revenues to all residents to boost equity. These pricing systems could complement or support smog

fees that charge more for dirtier vehicles and reduce the cost of using clean modes of travel.

limiting vehicle speed and acceleration rates on individua roads and in sensitive areas
electronically to dow down and “cam” traffic on low-volume residential streets and in commercial

areas where pedestrians, bicycles, and transit have priority, to smooth traffic flow on arterial roads
with computer-synchronized traffic signals, to reduce emissions and safety problems on high speed
expressways caused by speeders. and to reduce top vehicle speeds automatically when icing and
fog or accident tie-ups occur.

Such ITS strategies could expand the market potential for small, light weight, neighborhood vehicles suitable
for short non-freeway travel. Whether propelled by batteries, small engines, supercapacitors, flywheels. human
power, or a combination, these vehicles would alow individuals and firms the opportunity to better tailor the vehicle
chosen for a particular trip to their end use requirements. Such ITS could help complement a needed realignment
of transportation subsidies and investments, the reallocation of street space to restore opportunities for walking,
hicycling, and rapid transit, and smart land use policies that encourage reinvestment in cities and inner ring suburban
centers where managed growth will help solve rather than exacerbate pressing traffic and social problems.

BACKGROUND

IVHS/ITS promises to help in the switch from military to civilian production and could be a major source
of long-term economic growth and increased productivity. Projected IVHS/ITS deployment costs over the next 20
years in America alone are expected to be about $40 billion in public infrastructure and $170 billion in private
spending. The promise of an even larger future global market forVHSITS has US automobile and electronicsfirms
in heated competition with the Europeans and Japanese to gain a lead in developing these technologies. This accounts
for the strong bipartisan support in Congress and from the Bush and Clinton Administrations for increased US
Department of Transportation |'VHS research, which will reach almost $300 million annually in FY 1995. A recent
US DOT plan guiding IVHS research notes that, “ Over the next 20 years, a national 1VHS program could have a
greater societal impact than even the Interstate Highway System.”

Appropriately directed, these technologies could undo much of the damage caused by short-sighted
transportation policies of the past several decades, improvirgair quality and community livability and improving our
ability to finance needed transportation and community infrastructure and services while sharply reducing traffic
congestion, energy use, and the toll of traffic accidents. But as it has been developed to date, IVHS threatens to
repeat the mistakes of the past, increasing suburban sprawl, air pollution, and dependence on automobiles and
imported oil, while further reducing our freedom to walk and bicycle in our communities.

There is a danger that IVHSITS will be used only to buy another couple decades for unsustainable
transportation and land use policies. Instead we could use this opportunity to begin the long-term transition away
from unsustainable policies. Smart technologies, like cleaner motor vehicle technologies, can help us, but must be
harnessed to serve environmental and energy requirements and a vision of more sustainable and livable communities.
Sustainable transportation requires adoption of a new paradigm emphasizirg multimodal accessibility and the re-
integration of communities, not the blind pursuit of expanded mobility.

IVHS PROGRAM PLANNING IN AMERICA

The direction for IVHS developed in the late 1980s and early 1990s has been shaped by visionary traffic
engineers, hardware manufacturing firms, and traditional highway user interests. These groups played acentral role
in organizing the federal advisory committee, IVHS AMERICA, which has guided IVHS policy and program
development. While making worthy contributions in advancing both 1VHS technol ogies and Congressional support
for them, IVHS AMERICA and the USDQOT IVHS program now face a considerable challenge in expanding public
understanding and support for the program.
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IVHS Strategic Plan

The Strategic Plan for IVHS in the United States, issued in May, 1992, acknowledged new policy
orientations related to the Clean Air Act Amendments of 1990 and the Intermoda Surface Transportation Efficiency
Act of 1991 (ISTEA) but fell far short of embracing these or the participative process goals of these acts. Asavision
of the future, the Srategic Plan reflected the perspectives of those involved in its creation, who were largely bright,
affluent, white, male, suburban-dwelling professionals. Their visionfor I\VHS hasreflected overwhel ming optimism
in technology to solve problems while often downplaying the potential for major secondary social, environmental,
and economic impacts. This vision of IVHS has emphasized strategies for squeezing more cars and trucks onto
existing highways and making motor vehicle use more attractive, rather than favoring strategies to manage growing
motor vehicle travel demand. It has focused less attention on strategies that could reduce the current forced
dependence on automobiles so common in American suburbs and edge cities. It has focused little on the needs of
children, the poor, or the elderly. Indeed, IVHS has been set on a possible collision course with the Clean Air Act
in America’ s more polluted cities. Mgor concerns are being raised about IVHS by environmentalists, traffic safety
advocates, representatives of inner city interests, bicycle and pedestrian interest groups, and others.

National IVHS Program Plan

Since mid- 1993, US DOT has been developing a new National Program Plan for IVHS.  This effort is being
undertaken with an intent to broaden outreach to new constituencies and to address emerging issues regarding
transportation system sustainability. A May 1994 draft of this Plan shows significant improvement over an earlier
version circulated for comment in the fall of 1993, and will be subject to a broader public review process. US DOT
has begun to address vital issues of program support, assessment, and public involvement, but much further effort
will be necessary to evoke and evaluate a range of aternative visions and scenarios for IVHWTS development which
reflect the perspectives and values of those not well represented in IVHS AMERICA.

A broad-based technol ogy assessment will bevital critical to evaluating the systemic impacts of interlinked
bundles of IVHS/ITS technologies. The relationship of transportation demand management (TDM) to even the latest
draft IVHS Program Plan remains similar to that of icing on the cake, with TDM is identified as a “ user service
bundle,” rather than a metastrategy which infuses the design of the overal system architecture. This amost
guarantees that the resulting IVHS/ITS program will, with few exceptions, ineffectively integrate demand
management into what many continue to see as its primary task of increasing transportation capacity and vehicle
throughput.

While the latest draft iVHS Program Plan takes a less reductionist engineering approach to the problem of
assessing costs, benefits, and impacts than the earlier draft, there is still too little consideration of the potential
interaction of “user service bundles.” Interaction of IVHS/ITS technologieswith broader social and economic forces
and trends is given little thought. The latest Plan does begin to discuss how these technologies could be used in a
goal-directed fashion to help implement the Clean Air Act and develop effective | STEA-mandated management
systems, but this needs to be expanded. Much greater attention needs to be given to the many potential effects of
IVHS/ITS technologies on travel behavior. land use patterns, vehicle acquisition decisions of households and
businesses, and corporate planning related to logistics and facility location. These are not minor secondary impacts
which can be ignored. Indeed, they must be carefully evaluated in a holistic analytic framework which considers
alternative deployment scenarios for alternative bundles of IVHS/ITS technologies. The latest Plan draft recognizes
the need for scenario evaluation, but needs to emphasize a greater involvement of social scientists and the broad
public in this work. These activities are not suitable for conventional engineering analysis, but require the
perspectives of anthropology, sociology, systems analysis, and economics.

Expanding Participation for a New Vision
Recent positive steps to broaden participation in the IVHS program have yet to fully overcome the effects

of past neglect for the concerns of environmentalists, transportation and land use reform activists, inner city interests,
and other groupsin IVHS planning The continuing legacy of distrust and opposition to IVHS program deployment
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and funding from these communities of interest will be overcome only by further expanding participation of non-
traditional transportation and community interest groups and by making environmental, socia equity. and community
livability goals central elementsin IVHS/ITS program planning, assessment, and management.

The vision and architecture of IVHS in America is undergoing an important process of redefinition and
reappraisal in the mid-1990s. Thisisanatural outgrowth of significant transportation policy reforms set in motion
by the forces which helped craft and win passage of the Clean Air Act Amendments of 1990, the Inter-modal Surface
Transportation Efficiency Act (ISTEA) of 1991, the Energy Policy Act of 1992, and the U.S. government’s
commitment to reduce CO2 emissions to 1990 levels by 2000 as part of the National Climate Action Plan and Rio
Accordimplementation.

Recognizing the need for reform, US DOT has begun to change the focus of its IVHS/ITS program. A
management reorganization has put a spotlight on the need for a stronger intermodal and multi-modal program focus:
The federal advisory committee used by US DOT is contemplating a change in its name from IVHSto ITS --
Intelligent Transportation Systems.  Greater public input is being sought to help define the vision and system
architecturefor IVHS/ITS. Environmentalists, transportation policy makers, and leaders of the [VHS community are
beginning to explore common ground. In many cases they are finding broad opportunities for successful cooperation
focused on arefined win-win vision for ITS.

USDOT s progressin moving the IVHS program towards a broader I TS framework and in placing greater
emphasis on the environmental and societal impacts of these and other transportation technologies and policiesis
encouraging. However, this needs to affect agency policy-making regulatory actions, program coordination, and
funding in amore systematic fashion. US DOT Funding now dedicated solely to support involvement of traditional
transportation interest groups must be similarly targeted to support involvement by non-traditional constituiencies
and non-governmental organizations (NGOs) in transportation planning and policy making, especidly at the
metropolitan and national levels.

For example, resources have recently been increased